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.hrtlmol

i lntlrnll

ihrtfmll
ilntinral
ilnrpmrl

:lilFn|sl
.lnpmal

llngnul
;lnrtml
ilntirnal
ilntimrl
llntimal
ilntimal

llntcmal
;lnl!mrl
llntlnral
I tntcrnrl

ilntCnral
jlntimrl

, llnqcrart

i 
InQ:rnrl

jhrtpnral

jlntinral

llnt?mrl
ilntinnl
ilntimrl

Rcfcrcnc:

tAt
lAt
IAE
lA8
tAr
1/t8

lAt
tAt
lAt
tA8
tA8
tAt
t48
lr\8
I r\E

tAt
rAt
tAt
lAt
lAt
lA8
tAt
tAE
lAt
tAt
lA8
tA8
tAt
lAE
148

tAt
tAt
tAt
tAt
lA8
IAE
lAt
lAt
tAr
tAt
IAE
lAt
tAt
tAt
IAE
tAt
tAt
tA8
tA8
tAt

2 iev.scAN.RTN(l)
3 r+1tV'rLM(2)
4

5 '+9V.SCAN(I)

6 i+7V.SCAN.2(2)

7 i-rv.'tlM(2)
t i-9v.scAN(l)
9 iRESURVID
to i+.tov.Tl-M(2)
II :RUSERVED
12,

'];t4:
15 

i

l6 ,PS.SYNC(2)l7 .liEY
It .KEY
l9 .+1Y.56'4P.1121

lV $crn Rcturn S4.-?-(J!ql !t*Cl
+l lv Tclcmcry Slpply.Si{ 2 (.VTl IPB}

Sin3lc
Singlc

Scrn Supply S,lic-t (V9,P_8f Sin3lc
Sitrglc

Sirrglc

Singlc

Singlc

2 Scrn SupplySidc I$.LPY.B)
Tclomctry Suppl,y Sidc ? (VTtMB)
scrn supply pl-{9.1 l!|{o)_ .

TLM Suppln Prtch HcncrSidc 2(VT{OPB)

: 
srppty. 

-silC !i{ 2 a:sym2)

scrn supply sl& 2 iyri,xsy

Singlc

20 :+t?v.'rLM(2) l7V Tolctnctry Supply Side 2 (VTITPB)
l7V Elcctroilcr.Sr4ply Si{c 2 (Vl7PB)

Singlc

Singlc
Singlc

Singlc

Singlc

Singlc

20 ,+1?V.'[LM(2'
2t ir t?v.Et-t:(2):r l7V.
22 r{8V.ELE.2(2)

23 I

2.t :-nv.nlnlzy
25 :.6V.ELE(2)

26 :RESIRVEI)

ElqqopigL{upply _sidc 2 (vtPYB)

l7V Elcctro_nicr Su-pply Sidc 2 (Vt?MB)
-tV Electroniu Qupply Sidc 2 (VtMB)

27

2t
jnesunvuo Rcrcwcd

29

30
3t
t2
33

Unuscd

Unurcd
TINST.CRNT lortnlncnt Cuncnt 9g*. (PlS) Sirylc

Singlc
Singlc

Singlc

T(t6,{0)
Singlc

, Singlc

- r(t6,{0)
Singlc

l{
3J

J6
37

3r
t9
,t0
,il
12
{3
{4
{5
46

47

48

49

;PS.SYNC.RTN(2)
;GROUND

: r tV.l!l-8. l(2)
,+l5v.sc'AN(2)
:+ t2v.ELE(2)
i+tv.ELE.3(2)

l-rsv.sclnlry
;GROUND
I

I
I

I

I

iaRouND
I.INST.CRNT

Powcr Supply Sync-Rctrry Sidc 2 ($yncR2)

Powcr Rcum (P.RTN)

Elcclronicr Supply- SirL 2 (VIPXB)
Sc.n MotorSldc.l (V. tlPll

l2V Elcctmiolppdl'SadG 2 (Vl2PB)
Elcctronior Sggr[s- j!9. l_(V.q??B)

F!! MeFr q$! lllr_s-!!9
p.rie.r lo}er.E!sr.!1.!E)

22

20.

gqctly R!!g!.r-I!9!!t Srnrc-Scnron(T. RTN) !i -.1.. singlc

" _ 2_q_. -_ I SinslcNcgrtivs.lnrmrmcnt 9un It -Scrnc. 
(NlS)

itnrom"l
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i
I

;PA.R'TN,VISI
;PA.OUTVISl
I

PA.RTN.VIS2

'PA.OU'r.VtS2.PA.RTN.VIS3

.PA.OUT.VtS3
'PA.RTN.VIS4
jre.our.vrsl
PA.RTN.Vt55
PA.OUT.VISJ

.PA.RTN.VtS6
,PA.OUT.Vt56
:PA.RTN.VtS7
ipl.out.vlsz
iPA.RTN.VtSE

lpl.ou'r.vrsr

inrr.out.2irl t I
PA.RTN.2A( | )

.pA.ou'r.2A(21

.PA.RTN.2A(2)

.PA.OUT.2lt(t)
;PA.R't'N.28( t)
PA.OUr.2B(2)

.FA.RTN.2B(2)

;PA.OUT.3A(l)
iPA.RTN.tA(t)

iPA.OUT.SA(2)
.PA.RTN.IA(2)

,PA.OUT.4A(t)
PA.RlN.4A( t )
:PA.OUT.4A(2)

(awG) Rcfcrcrcc
tAt
IAE
tA8
IAE
tAt
tA8
lA8
tAr
tA8
tA8
tA8
tA8
tA8
lAt
I r\t
IAE

tAt
tA8
1A8

tAt
tAt
tA8
IAE

tAt
tA8
IAE
tAt
lA8
rAt

Jt0
Jt0
Jt0
,t0
J 10,

Jt0
Jt0
Jt0
Jl0
Jt0
,10
,10
Jr0
Jt0
Jt0
Jt0
,10
,t0
,10
,t0
,t0
,10
il0
||0

6

7

E

I
t0
il
t2
t3
l4
l5
l6
l7
It
It
20

2l
22

2J
24

25

26
21

28

29

ch.
Ctr.

ch.
Ol
ch.
ch.
ch.
ch.
ch.

Iht. I Prcrmp Outqut Rctum
Dct.l Prernpo|ilpur
IhL2 ry!ry?.q{pltr_l9qm
ry!,?F9r"pg-rnt! . .

Irctl t!?gFpQ${ !9n$!
Fll F,gqp-9t!pu!
tlct.{ Prcrmp Olpur Raum
D.!,{ ttc|l'lp$rPtl
Dct. 5 Prcrnl Outprrt Rctum
Dc!.lq[llnpo!!pg!
o.t.9-!i_otrnp-9re!{ &!un!
Dct.5 Pra!|npodful
Dcl.? Prc1rmp_Ourput Raum
Dot.? Prcrmporrtp-.ur

Dct.t Prcrmp O.rgut Rctum
Iht.t Prcrmp Ougut.

25

26'
15' '

lc'-
is
26

26-
26

26

?9.
2!
75

26

26

.26
26

TS(r,2)
rs(t.2)
TS(3,{)
Ts(3J)
TS(5,6)

TS(5,6)

11t(7,r)
ni0.r)
TS(e,ro)
TS(9.10)

TS(l r,r2)
nt(il,t2)
nl(13,r4)
TS(13,14)

TS(rJ,r6)
TS(r5,16)

TS(lt.re)
TS(l8.re)
TS(20,2 | )
TS(20,2t)
TS(2r,23)
rs(22,23)
TS(24.2r)
n{24,25)
TS(25,271

TS(26,27)

TS(2r.2e)
TS{2t,2e)
TS(30.3 l )
TS(30,3 | )
TS(32,33)

rs(3433)

TS(36.t7)
TS(36.r7)
TS(3t.39)
TS(3r.39)
TS(,10,4 | )
TS(10Jr)
TS(42.43)
TS({2,{3)
TS({4,{r)
TS(4{,{5}
rs({6.{7)
TS({6,17)

Singlc
Singlc

ch.l
ch.1

vts ch.l
vts ch.l
vls ch,l
vts ch.r

Jl0
,t0
Jt0
Jt0
Jl0
,10
,t0
,t0
Jro
Jt0
Jl0
Jt0

Ch.2 Dct.A Prcrmp Olpur Sidg I
Ch.2 Dct.A Prcrnp Oulnl-Raurn Sidc I
Ch.2 Dct.A PrcempQqlpu Siac Z
Ch.2 D,a.A Prcrmp O, ,upur Rcrum Sidc 2
Ch.2 lht.B Plcrnrpourplr Sidc !
Ch.2 [hr.B Prcrmp O-ugur R.rurn Sidc I
Ch.2 thr.B PrcempOutpu Sidc 2
Ch.2 Dct.B Prcrmp Oupur.Rcrum Sidc 2

26

i6 .'
25

26

26

26''
26.'
26-
,i
?a.
26

26

i6
th-
,e

lR Ct.t llc.A.hcrnp Ourpursidc I
Ch.3 Dct.A ftcJnp Outpur Rcrum Si& 3

lR Ch.3 Iht.A Prcrnp O-urpur Sidc 2
tR Ch.3 tht.A Prlrtp Ortgur Raum Sidc 2

IAE
tAt
lAt

30

il
l2
13

J{
J5

l6
t7
38

C[.{ DcrA kcq4p Output Sidc I

iPA.Rl'N.,tA(2)

lR Ch.{ Dct.A Prcmp Outpur Rcrum Sidc t
lR Ch-,| Dct.A Prcrmp q{pur li& ?tA8

IAE
rAt
lA8

llR Ch.l Dcil Ptcrmp Ourpur Raum Sidc 2

iUnurcd

lro'
ilR Ch.,l Dct.B Prcrmp Ourpur Sidc I

u

At
A8

A8

A8

At
A8
A8
At
A8

At
At

Jt0
J10

Jt0
Jt0
Jt0
,10
,10
J10

., l0
Jl0
,t0
Jt0
Jl0
Jl0

39
.t0

{l
42
43

44
,t5
,t6

47

4t
,t9

XEY
PA.OU]'.,1B( t)
PA.RTN..m(l)
PA.OU'r.{B(2)
PA.RTN..tB(2)

PA.OUT.5A( l)
PA.R'tN.5A{ | )
PA.OUT.5A(2)
PA.RTN.5A(2)

ilR Ch.4 Dd.B Pr!|mp O{lput Retum Sidc I

llR Ch.{ Da.B Frclnp Qulpulsidc 2

llR Ch.4 Dct.BPr.mp.OugurRcrum Sidc 2

llR ch.5 Drr.A Prclmpg!p,{!i{. I

llR Ch.t Dct.A hrnnpOurlnrrRaum Sidc I

llR Ch.5 Dct.A Prcrlrrp-Oryp! qt& 2

25

26-
26
25

26' 
-

iPA.OUT.SB( | t
iPA.RTN.SB{ l)

Ch.J Dct.A ttc||npOurpl|t-R.turr| Si& 2
Cb.S Iht.B frcrmp Orrfg! {idc I
Ct.s Dct.B_Prcrgp Qglp_ut-Raurn Sidc I
Ch.5 Iht.B Prconp Ourp$ Sidc 2
Ch.t I)3t.B Prcmrp-Olpur Rcrum Sidc 2

25
26'
26'
ic -'
26'
25

26

26

26

tA8
lAt

,PA.OUT.SS(2)

.PA.RTN.SB(2)
:ECAL.SM.tR( I )
'ECAL.SM.tR(2)

Crlibntion lR Prclnp Sidc I
C.libntioo lR Prcrnp Sidr 2
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llloduh

tAt
tA8

,|] I Wtl.DATArtl
J|] 2 lWtl.DATA.RT(r),i

WidcbrndScdrl DrrrSi&'l'' -

widcbrnd Scriri Dirr R€tfi-si{c.!

(^wG) |

nofiu I corx(Ccntcr) islc. wid.b.nd D"r"
Rq58AU _ | Cou(Shcildl iS/Q. Widcband Drta

Rcicrcmc

1.J.3

l.t.l

-.1
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Mo.lI|c

tA8
rAt
lAt
tAt
tAE
lA8
lAt
IAE
tAt
lA8
tAt
tAt
lAt
lA8
tAt
tA8
IAE
tAt
lA8
lA8
lAt
lAt
lA8
tA8
lAt
lAt
tAt
tA8
IAE.
lA8
I r\t
lAt
tAt
IAE

]AE
IAE
rAt
IAE
lAt
tA8
tA8
IAE
tAt
tAt
tAt
lAt
tA8
lAt
tAt
tA8

JI

Jt4
,14
J l.l
Jt{
Jt4
J14

Jt4
J14

J t,l
Jt4
J 1.1

Jt4
J t,l
Jr{
J l,l
Jt4
J l,l
Jt4
J t.l
J l,l
Jt4
J l,l
Jt4
J l.l
J t.l
Jt4
Jt4
J l.l
J t,l
Jt{
J t.l
Jt4
J r,l
,t4
J t,l
Jr{
Jt4
Jt4
, l,l
J l.l
Jt{
Jt{
Jl4
Jl4
Jt4
Jt4
J t.l
Jt4
J14

J t.l

:$igrrl Nr|||c

!

.KEY

TDATA.RDY.I(l)
:DATA.RDY.I(l)
:SC.CLK.l(l)
.sc.cLK.r(2)

,sc.DATA.t(l)
sc DATA.T(2)

.CROUND
CAL.EN.I
lcel.pts.r
:pntctt.otr.Lo.t

.PA'tCil.t1l.l
PA'rCil.OFf.l

, 
EAS'r. I

.wcsT.l
SCAN.RST.I

;NORM FR.ST.l
I

;PRTYI.FR.ST.I
iPRtvr.rn.sr.t

is'rAR.FR.sT.l
:BlAS.ON.l

it]rAs.orF.l
.EMR.CMD,I
r2MR.CMD.l

icer.srr-. r

'CMD RELAY.RTN
:CMD.RELAY.R'tN
lcllAssts.(iND
iWB.DATA.RTIIIi -'
JAEI.SEL.I
I

:

I

I

;

t

I

i

I

2

l
4

5

6

7

I
I
l0
tl
t2
t3
l,l
l5
l6
l7
It
l9
20

2)
22

23

24

25

26

27
2t
29

30

tl
32

33
34

15

t6
t7
3E

39
,t0

,ll
42

43

44

45

{5
17
,lt
.t9

50

I

I
t

I

i

I

I

I

iKEY
:

Sit||.l Dc|crlpaiotr

Proportioorl C.omrnrnd.Drrr Rcrdy Sidc I
Proportionrl Com+{ p$-R!dy qidc 2

Proportionrl Commg{ltq!ts liq I
hoporrionrl Comm+!.d 9I9F -Sjd. 

2

Proponionrl Cgmmrd- prq S3{c t
Proporrionrl Comnrn{-Q+f $ido I
Proportionrl Commqtd R!.!!f !!
Auto B.B. Cdibnr Enrblo

Auto 8.8. Crlibnic tnNUl 
-' -'

Petch Tcmp Conlrol ON U)W
Temp HIGH Sclcct

Patch Tcrnp Control 6FF .
Specc Look EAST
Sprcc Look WEST.

Scm RC3G|

Nonni Framc Strn
hiorityIFlrms||rr ._..- - .

Priority I Frrmo SrT.t.- - _. _ -
Star Frrnc Stut
Dcrccror biu Citi
Ixrccror Biu iiii
tuc itrirsc s_;t;;i.trfQtr_ .__- _
IMC Rugc Sclcu..!O.y_ 

- -
Cohcrcnt Ermr lntcgrrtorO.N _-
Conmrnd Unh I Raunr
commmd uniii'Rllriril'-- - '

Chgrit iirormi'
wiacurno cdilrigtq slq i. ..
Cohcront Eror Inlsgltqr OFF
Unurcd
Unurcd
Unred
Unuscd

Unurd
Unured

Unurcd

Unrucd

Unuscd

Unurci -

Unurcd

Singlc

Sioglc
Singlc

Singlc

Singlc
Sirylc
$inglc
$inglc
Singlc

Singlc

Singlc

Singlc

Sinllc
Singlc
Singlc

Singlc

Singlc
$inglc
Singlc

Singlc

Sioglc

Singlc
Singlc
Sinqlc
Singlc

Singlc

Singlc
Singlc
Singlc

lel-r-. 
"tf

ii:l
!SiC, Proportionrl Comrnrnd

iS{C, Proporrional Commmd
! S{C, Proportioral Cornmmd

iSlC, Proprtional Corrtrnand
: SIC, Proportionol Cornmand

i S,fC. Proporrimel Command
: SlC, Proponional Cornrnrnd
SK. Pulsc Connrand

iSlC, Pube Conrrnrnd

jS{C, Pulsc Comnrand
:SlC, Pulse Cornrnand
'SlC, Pulse Comrnmd
SlC, Pulsc Comrnmd

iS{C. Pulsc Corrrnand
iSlC, Pulsc Cornmand

iSlC, Pulcc Cornnrand
lsfc, pukc eommend
iSlC. Pulrc Commrrrd

jS.fC, Pulsc Comrnrnd

iS{C, Pulse Cmrnrnd

lSfC, Pul:c Comrnand

lslc. Rutsc co*,nai,l
jS{C, Pulsc Commrnd
:S{C, Pulsc Comrnand

rS{C, Pulsc Comrnand

iS{C. Pulsc Cornrnand

iSlC, Widcbmd Date

lSlC, Widcbrnd Date

jSlC, Pukc Conrnand

is{c
is{c
;s{c
,s{c
:s{c
:s,fc
is{c
ls{c
is{c
ls{c
ls{c
lsfc
is{c
ls,fc
is,lc
is{c
ls,tc
is{c
ls{c

Rcfcrcncc

1.5. 1.3

3.J. t_l
1.5.1.3

r.5. t.3
3 5. t.J
3.5.1.3

3.5. l.l
3.5. t.2
1.5. t.2
l.t.t.2
3.5. t.2
1.5. r.2

1.5.1.2

1.5.t.2
1.5. |.2
1.5. |.2
3.5.,.2
3.r. t.2
3.5. t.2
t.t. t.2

3.J. t.2
1.5. t.2
1.5. t.2

3.t. |.2
3.5.1.2

3.5. t.2

3.5.1

3.5.3

1.5. t.2

(AWG)

26

2q..
26

26

26'26

26

?6.
25

26

2i
26 ''
i6
ti
2i-'26 '

zt
26' '-
i;- -

-p
26-i6- -

26

ta
,i
ti
,a
td
26

Unuccd

Unurcd

U-Ui*O _-
Unurcd

Unrrycd 
-

Unurcd

Unulcd
K.y
Unurcd



@maecrwrct-irt

i

tAr ; Jls
lA8 : rrs
tAt ' ,rt
lA8 Jt5
tA8 ' Jrs
tA8 JIJ
lAt ' 

Jt5
lA8 Jt5
lAt Jt5
l^t ,15
lA8 J15

lA8 J 15

tAt ,lt
tAr ,r5
tAt Jt5
IA8 JIJ
r^t Jt5
t E Jr5
t^t J t5
t^t Jl5

it^t Jt5
tA8 Jl5
tA8 , Jt:
t^t Jl5
IAE , ttS
IAE J I5
rAt ,ts
IAt . JlJ
tA8 Jr5
tAE , lr
lAt ; ttS
rA8 

'15tA8 Jl5
IA8 . JIJ
rAB i rrs
l^t t Jt5
tA8 Jls
lAs i lrs
t^r i lrs
tAr i Jl5
rAE I lrr
lAt i ,t5
rlr I lrs
rA8 i rr:
rAE I lrs
lAt i J15

rAr i Jr5
lAr i J15

rAE I rrs
lAr I rrr

lSiln.l Nrmc

l

:KEY

irroca.setl tl
.AOCE.SEL(2)
.CROUND

,cnouNo
,EW.llvlc.l
:l:w.lMc.R'r.1
lnw.rrrc.z
.EW.llvlc.RT.2

,NS.IMC.I
'NS.lMC.R'r.l

NS lfvlc 2
.NS 

IMC RT.2

EW.DtREC.Rt)
Ew.DtREC'r(2)
'EW.SLEW(r)

EW.S1.EW(2)

NS.DIRECT( r)
,NS.DTRECT{2)

. NS.SLEW( l )
,NS.St.EW(2)

TAOCE.RUQ.t(r)
.AOC[.R[Q.1(2]

iAocE.REQ.2(r)
,AOCE.REQ.2(2)

lnoca.srs.t(r)
iAocE.sTB.r(t)

'locg.ste.l( t,
:AOCE.STB.2(2)

ieoce.aoon.r
iAOCE.ADDR.2
iFRAME.T(l)
IiEY

:ppny6.r121

iSTAR.r(t)
;sTAR.i(2)
iAocE.DArA.l(l!
AOCE.DATA.T(2)

iAOtE.DATA.2(11

leoce.oere.zlzy
iAocE.cLK.r(r)
iAOCE.CLK.III)

iAocE.cLK.2(r)
iAOCE.CLK.2(2)

ITMNG.CATE.I(l)

iruNc.cnre.tlrl
,TMNG.GATE.2(l)

irMNG.CATE.2(2)
TGROUND
IGROUND

Pad

I

2

3

4

5

6

7

t
I
t0
ll
l2
13

t,l
I5
l6
l7
l8
l9
20

2l
22

23

24

25

26

27

2t
29
30

3t
32

3J
31

35

36

l7
38

39

10

41

42

43

44

45

{6
47

48
,t9

50

lsEnrl 
D.rcraplaor

I

I

lKtY
llMC Unit Sclcct Inrtruncnl.$idc I

llMC Unit Selcct lnrtrumcnt Side 2

Ituc unir s.t."r i.rr" lniii sler t
!tuc unir sol."i'niru- tniiisia. z

E w Scrn tompcnarion lttl U"i t

E-W Scm Cornpcnrrtioo Rclrn INR Unil I

E.W Sean Cornpnrtior-lNR Unil 2

E W Scrn Com-pcnotionlctum INR Unit 2

N-S Scan Conpq1rti-o1 !t!! Unlt t
Scrn Compenration Raum INR Unit I

Sqn C.ompnl!91_lNn Unil 2

Scrn CompcnrationXcturn INR Unit 2

Dircction_lnrtrumont Sidc I
Direction Inslrumcnt Sidc 2

SclrrNo Sem Inrtrumcnt Sidc !

Scrry'No Scm ln:lumcnt Sidc 2

Dircction lnrtnlnc{ SidG I
Dircction Inrlilmcnt Sidc 2

'S $can/No Sclr lnrtnrnqrt Si& I

Scu4to Scrn Inrtrumcnt Sidc 2

Pocition.Rcqucrt Flrg lNR. I lnstr I

Politi,or.Rcglgqltlrg INR ! Inrtr 2

loltiqL nf $?.t tl.s INR 2. hstr I

Porition RcAuorlF!9g INR 2 lnrtr 2

Po{{gl!9gg{ qtobc_lNR I Inrtr I
Pocition Rc$rc_rl Slrobe INR I lnrtr 2

Potitigl_!_cquglsg_9lr INR 2 Inrtr I

loritiol REugl $trobo INR 2 Instr 2

wrfa tiltc
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a.
26

26

26.
26

26

t6
26

25

26

26

ic
26

?6.
26

26
2.6

26

2G-
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io
25

26

2f-
26

.26 -

26

20.
26

?6'2!-

29

?9._

.?6
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wrac ryPC

Singlc

Singlc

Singlc
Singlc

T5(6,7)
T3(6,?)
TS(E.e)

TS(8,e)

TS(10,r r)
TS(ro,r r)
TS( r2.r l)
TS(r2,l3l

Singlc

Shrglc

Singlc

Singlc

Singlc

Singlc

Singlc

Singlc
Singlc

Singtc

Singlc

Sirtglc

Singlc

Singlc

Singlc

Singlc
Singlc
Singlc

Singlc

lsBn.r ryPC

li
isn
iS/F, lma6s Molion Compensation

lSli, hnagc Morion Compcnsrtion

iSrp. lmagc lvlotion Compcnrotion
iSf, hne8c Motion Conrpcnsrlim
jSlf,, hnegc Motion Compcnntion

1S{, hnogc Morion Compcnntion

iS€, lnragc Motion Cornpcnration

1SF, Inrrgc Motim Cunpcnnlion
iSrf, hnagc Motior Conpcnsrtion

iS4C, hnagc Motion Compcnrrtion
,S,ilC. hnagc Motion Cornpcnsatim

1S{C, hnagc Motion Conrpcnsrtion

iSrlC, Scal Status

islC. scrn Srarus

lsic, scan srerus

iS[, Scan Stetus
;S{C, Sc.n Sletu3.

iSrlC, Scrn Status
iS,fC, Scen Statu
;S{C, Scan Status

iSlC, Miror Posirion
:sic, Minr Posirion

.S{C, lvlinm Position

lS{C. Minor Position

lSlC. Minor Position
lSlC, Minor Porition
;SlC, Minor Porition

ls1c, tvtinor Posirion

lSlC. Minor Position

iSlC, Mimr Posilion
,SlC, Scan Status

'sfc
SlC, Scrn Status

,SfC, Scen Strtus

iSfC, Scor Strtus

is/c, Auirud. D"r"
lsi,c, nuiruL o",.
!slc. Anitu,r. D","
isi,c, emhodc oar"
!sYc, Aui,udo D"r"

iVC, Attitude Dam

iVC. Attitudc Drlr
iyC, Anitudc Daa

l9C, Auhudc Datr

iVC, Attitu& Datr

;V, C. Arirudc Drrr

lq/c, Anitudc Drta

i$/C. Auitudc Data

lsirc. nnirodr D"r"

Singlc
Singlc

Singlo

Singlo

. Singlc

. Singlo

. Singlc

.. Singlc

. Singlc

Singlc
Singlc

.. Singlc

_ Singlc

. Singlc

. Singlc

. ..Singlc
Sinda

luu rlra,
Rcfcrcncc

1.5..t.2

3.t..t.2
3.5..r.2
3.5_.t_2

3.5.4,2

r.5.4.2
1.5.{.2
1.5.{.2
1.5.,1.2

3.t.4.2
1.5.4.2

l. t.4.2
3.5.4..1

1.t.4.4
3-5.4.4

1.5.4.4
1.5.4.4
1.5.,t.4

3.J.4.4

t.J.,t..l
3.t.4.3
3.5..t.1

3.5.4.3

1.5.4.3

t.J.{.3
3.t.4.1
3.5.4.3

1.5.4.1
t.5..t_l
J.5.4.3
3.5.4..1

t.5.4.4
3.J.4.4

3.5.,1.,1

3.t.{. I
3.5.4.1

!.5.4. I

3.5.4. I
3.5.4. I

3.5.4.1

3.5.4. I

3.5.4. I

3.J.,1. I

3.5.'l.l
3.J.4. I

3.5.d.I
3.5.{.1

3.5.4. I

25

26

76

16

25

26

2!.:.
26

'?o--- 
.

._?! _-
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Singlc

Singlc

Singlc
Singlc
Singlc
Single

Singlc
Singlc

Singlc

Singlc

Singlc
Singlc

Singlc
Singlc

Singlc

Singlc

Singlc
Singlc

Singlc

Singlc

Sinplc

Singlc

TS(2{,25}
ls(24,25)
Ts(26,27)
TS(26,27)
TS(2q,2e)

TS(2r 29)

TS(30,3r)
TS(30,3r)

Singlc
n{31.3r)
TS(34,35)

T5(36 37)

T5(16 3?)

TS(3E,39)

TS(3t,3e)
TS(40Jr)
TS(40,{ r )
rs({2.13)
TS({2.43)
rs({{,{t)
TS(4{,{t)
TS(46,47)

TS(46,4?)
TS(48.19)

TS({8,4e)

il4tcmal, Scrvo (Scro Comp)

ihircmrl

ikitcmrl. Scrvo (Scur Comp)
jhitcnral. Scwo (Scan Comp)

j l4tcmrl, Scrvo (Scan Comp)

lftpcmal, Scno (Scan Cornp)

ilotcmsl. Scno (Scan Conp)
iftilcnrrl, Scwo (Scm Comp)
!lrttenral. Scrvo (Scor Cornp)
ilitcnrd, Scno (Scan Cornp)

ilitcmal, Scno (Scln Cornp)

llitcnral, Scno (Scrn Conp)
llltcmel. Scno (Scen Conp)

llgtcmal, Scno (Scrn Comp)

ilirtcnral, Slno (Scan Comp)

:llrtcnrol, Scrvo Clcks

;lirtcnral, Scwo Clockr
.lptcnral, Scno Clmks

i lirlernal, Scryo Clocls
'lfrtcmal. Scro Clockr

r lirlcnul, Scrvo Clocts

ititemal, Scwo Clocks

llirrcnral, Scno Clocls-
i lirtcnral. Scrvo (For Bodc Plor)
!lfrlcnd, Scrvo (For Dodc Plots)

ilhrsmel, Scrvo (For Bodc Plors)

llptcmol, Scwo (For Bodc Plots)

llhtcmal, Scno (For Eodc Plots)

ilhtcnrel, Scno (For Bodc Plor)
lhtcrnrl, Scrvo (For Bodc Plotr)

lhtGn|.l, Scrvo (For Bodc Plol3)

iio.-al
ihtcrnal, Sewo

lirtcnrat, Sen'o 1l'or Bodc Plots)

iftrtcnol, Scwo (For Bodc Plor)
'lotcmel. Sewo (For Bodc Plolr)

llnlcmal, Scn'o (For Bodc Plolr)

llrrtcmrl, Scno (For Bodc Plots)

ilrrtemal, Scno (For Bodc Plots)

ilntcmal, Scrvo (For Bodc Plots)

lincmel, Scno (For Bodc Plots;

ilntcnrd. Scrvo (For Bodc Plor)

ilntcrnal, Scno (For Bodc Plols)

Wocumont 817s726-

Rcfcrcncc

r..t. t.4

1.,t. |.,1

J.4.1.4

1.4. t.{
3..r. t.4
3..r. |.4
3.4.1,4

3.,1.1.4

t.4.J.4
t.4.1.1
1.4.t.4
3.4.1.4

3.4.1..1

1.4.t.{
3.4. t.4
3.,t.1.4

l.rl. 1.4

3.4.r.4

1.4. t.4

3.4. t.{
t.4. t..l
1.4.1.{
3..t. t.{
1.4. 1.4

1.4. r.4

3.4.t.4

1.4 1.4

3.4. t_4

1.,1. l.{
3.{.1.4

1.4.t.4

1.4. t.4
!.4-1.4
1.4. t.4
1.4. l.{
1.4. t.4
3.4. t.{
J,4.t.4
1.,t. t.4
3.4_1.4

l.{.1.4
3.{.l.,l
3.4.1.4

1.4. t.{
l.{.t.4
3.4.t.,1

3.4.1.4

3.4.l.,l
Scno (For Bqls Plots)

Scrvo

.n2

tA8
lAt
tA8
lAt
tA8
lAt
lAt
IAE
tA8
tAt
lAt
lAt
tAt
lA8
lAt.
IAE
lAE
L\8
tA8
t48
tA8
tA8
I r\8
tAt
tAt
tA8
tA8
tAt
1AE

lAt
tAt
lA8
lAt
lAt
tA8
lA6
lA8
tAt
lA8
tAt
tAt
lAt
tAt
tAt
tAt
lA8
tAt
lAt
lAt

JI

J1?

Jl7
il7
Jl7
t7
lt1
il7
Jl7
il7
il1
JI?
il7
JI?
Jl7
Jt7
J17

Jt7
il7
il?
JI?
il7
il7
l17

il7
il1
lJ7
Jt7
tJ1
Jt7
Jl7
il7
il7
,17
Jl7
il7
JI?
ta7

l17
JI?
J1?

ta7

l17

Jl7
ta7

l17
,l?
ta7

Jt7
Jl7

I

2

3

4

5

6

7

E

9

t0
ll
t2
13

t4
15

16

l7
t8
l9
20

2l
22

2l
24

25

26

27

2r
29

30

ll
t2
tl
3{
t5
36

t7
3t
19

{0
4l
42

43
{.1

15
.t6

{7
,tr
49

i

f,W.ttrtC.S.ff'( t )
.XEY

iEW.llvlc.S.TP(21

!EW,FPCMP.TP(I)
EW.ljPClvlP.TF(2)

,oRTilOG.TP(l)
.oR'ntoG.TI'(2)
:liw.DACO.TP(l)

,Ew.DACO.Tr{21
:NS.IMC.S.TP(r)

.NS IMC.S.TP(2)
NS.TPCMP.TP(l)
NS.FPCMP.TP(2)

.NS.DACO.'tqr)
,xs.unco.'rqz)
'EW.CACL.'|?( 1)

.EW.CACL.TtI2)
,NS.CACL.',]'r{ | )
:Ns.cAcL.TP(2)
.r'.Ns.cr-x(r)
'r.Ns.cLx(2)

ir Ew.ct.l((tl
,T.EW.CLK(2)

,EW.'rEST.rN(r)
!Erv.'il:sT.R'r( | )
;EW.'t'$ST.tN(2)

iew.resr.nr(z)
TEW.TES'f ll I I
;Ew.TES'fl.R',r(l)
'Ew.TESTr(2)

'tlv.TESTl.Rrl2)
.IiEY
ioRouND
Ew.TEST2(t)

, rw.Tasrz.n.( t)
.Ew.'rEsT2(2)
,EW.'!'EST2.RT(2)
NS.'r[:ST.rN(r)
NS.resr.nr(t)
:NS.T[ST.tN(2)

tNS.'resr.nr(r)
iNS.TESTT(r)
ins.rssrr.nflt)
;NS.rESrr(2)
iNS.TESTl.RT(2)
:NS-TEST2(l)

ins.resn.nt(t)
.NS.TEST?(21

lNs.rEST2.R'r(2)

(AWG)

25" 
'

26

26

26

26

26

26

25

26-

ie
26

ie
26

26

26

25

26

ie
26

26

26

i6
26

26

26

26
26

25

26

26ie.wf.rr I naumSidc2 
'

lKcY

iElcctronioModultq$nd . .

lE-W Tc.l 2 Sidc I
iE-w TGd 2 Rcturtt Si& |
!E-w Tcrt 2 Siec 2

2.5

26

26

26

29

26

25

2.q

.?6 _
25

{q -.
..26. -

25

16

26

25
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I,

iE-W Tcr| 2 P..tom sidc 2

lN.sTcsrsidct 
--... 

.

lN-S Tert Rcturn Sido I
ln.s tcsr siac i
f 
N.s t rr ncrurn soc .2--.. -.- . .

tN-S Tctr I Sidc I

ix-s rcrr t ncrirm-iiq -f - -
lN-S Tcrt I Sidc 2

!N-s T.rr t ncr-um'sruci 
- '

!x-s rcsr r si&J'
!w* ic* z nliirm sidg !
lN-S Tat 2 Sido 2

iN-S Tcrt 2 Rctum Sidc 2

I Elcctronicc Modrlc Otound

i-
lE-W IMC Sclcct Tost Sidc I
lKcv
iE.W IMC Sclcct Tcrt Sidc 2

le-w firca prncm Compcnrrion Tc* Sidc I

iE.W Fixcd Prncm Cmocmrtion Tc* Sidc 2
I

I Orthogandity_ Tcrt Sidc l-

ionhogmrlity Tot Sidc 2_

lE-w DAc ourput r:1 !i4. I -

!E-w DAc ourpur Tf.r lit z

N-S IMC Sclcd Tcat Si& |



mont E175726.

M Ddulc

IAE

tAt
rAt
tA8
tA8
IAE

lAt
tAt
tA8
lA8
lA[
tAt
IAE
lAt
tAt
IAE

rAt
rAt
tA8
lAt
IAE

lAr
lA8
tAt
IAE

lA8
lAr
tAt
lAt
tAt
IAE

lA8
tAt
lA8
IAE

lA8
IAE

tAt
tAt
lA8
lAt
lAt
lAt
tAt
tAt
lA8
tA8
tA8
tA8
tAt

Jf

Jl8
,t8
Jt8
Jtt
JIE
JIE
,18
Jt8
,1r
Jt8
JIE
Jtt
Jtt
Jtt
Jtr
Jlr
Jtt
Jtt
J18

J18

JIE
Jl8
Jlr
Jt6
Jtt
Jtt
Jt8
Jt8
JIE
Jt8
JIE

Jl8
,lt
Jt8
Jtt
Jt8
,tt
JIE
Jl8
Jrt
Jlt
JIE
JIE

,lt
,18
Jlt
,IE
Jtt
Jtt
JIE

Pint

I

2

3

4

5

6
7

t
9

t0
ll
l2
ll
l{
t5
16

l7
It
l9
20

2l
t2
2l
24

25

26

27

28
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30
3l
32

]J
34

3J

36

t7
38

39

{0
{l
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4l
{5
46

41
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Sijnrl Nrmc

TP.VISI.PRE
TP.VtSt.ADC
TP.VlS2.PRE

TP_VrS2.ADC

TP.VIS3.PRE

TP.VtSs.ADC
TP.VIS4.PRE

TP.VIS'l.ADC
TP.VIS'.PRE
TP.VTST.ADC

TP.VI56.PRE
'rP.vts6.ADc

TP.VIST.PRE

TP.VIS?.ADC
'rP.vtsr.PRE

TP.VTSt.ADC

TP.2A.PRE0)
TP.2A.PRE(2)

TP.2A.ADC(I)
TP.2A.ADC(2)
'rP.2B.PRE( | )
'rP.2B.PRE(2)

TP.2R.ADC( I )
TP.2B.ADC(2)
rP.lA.PRE( I )
TP.JA.PRE(2)

TP.IA.ADC(1)
TP.3A.ADC(2)
TP.4A.PRE( I )
TP.{A.PRE(2}
'tF.4A.ADC(t)

TP.{A.ADC(2)
r".4B.mqt)
KEY
'rP.{t}.PRE(21

1'P.,rB.ADC(t)
'l'P.4B.ADC(2)

TP.5A.PRE(r)
TP.5A,PRE(2)

TP.SA.ADC(t)
TP.5A.ADC(2)
TP.5B.PRE(r)
TP.JB.PRE(2)

TP.5B.ADC(t)
TP.5B.ADC(2)
CROUND
CROUND
CROUND
I(EY
CROUND

liiprl Dcrcrlpliol

vls ch.l Dcr.l E: llltlpojnr
vls ch. I Dct !,ryD_btg_!qrJo't!
vls ch.I Dct.2 E lltt'lpgpt
vlsch.l llcr2 M) lUuLreJPeil|!
vls Ch.l tht.3.Psc l=!qlc-lpgi!'!
vls ch.l Drt.SArD lunlg!!p9_ill-
vls ch. I Dct.l Pre LPqlgltpglT!
VIS Ch. I, Ibt.a_ M)_lpu.L !o1p9i1r
vls ch. I Dct S Prc_Lpf Tgfrpsilrt
vls ch.l Dd.s M)_bpu.J l9!!pgtt
V lS Ch. I Dct:6- Prc.l:P. I lltlpo-Ut
vls ch. I thri 4q !U$ I.-lpot$
vls ch,l thr? Prc.l,.!-t le!?g!!rl
vls ch.l t)ct.7 A/|).l!Ett-Tf+f"tt r

vls ch.l tht.t PrG l=lt T.gpgilt
vls ch. I [).r.t A/I) hglT$pgil'!
lR ch.2 Dct.A $! !!f l91g9rt'! qi{9 t
rR c_t.2 qi!:4 lp_t-!f!lp_o-rg_!rlr I
lR ch.2-Ih!.4\_4p lu!r! rclpgjll q& !
lR Ch.2 Dc_t.A.4/D_lnpul Tgrtpoinr Sidc 2
lR.!.h.l qqt p_ltc_Uq Illroig $jd-o- t
lR Ch.2 tbr.B Pr,c LPf Tcrrpoinr $i& 2

lR Ch: DG|.B M)_l-npilTcrtpoint Sidc I
lR Ch.2 Dd.B M)_bplr Tcrrpoinr Sidc 2

lR Ch.3 Ihr.A lhc LPF Torrpoinr Sidc I
lR Ch.3 Dct.A Prc LPF T-crrpoinr Sidc 2
lR Ch.3 thr.A Mr Inpur.Tcrrpinr Sidc I
lR Ch.3 Dct.A M)_ lnp-ur Tcrrpoinr Side 2
lR Ch.{ DcrA ?._e Lff-lg1poiry sldc t
lR Ch.'l Dct.A Prc LPFlclpoinr Sidc 2
lR Ch.l Dct.A A/D lnpur Tcrrpinr Sido I
lR Ch.4 Dcr.A A/I) Input Tc!rpoinr Sidc 2
lR Ch,t Dcr.B,Prc LPF Tgrrpoinr $irlo I
Koy
lRCb.{ Drt.B Prc LPF Totpoint Sidc 2
lR Cb.4 Dct.B.A/D lnpur Tcrrpoinr Sidc I
lR Ch.{ Dcl.B A/I) lryut Trltpoint Sidc 2
lR Ch.5 Ihr.A. Ptc LPF Tcrrpoinr Sidc I
lR ch.s Dct.A P'. L||l9lpg!{ li& 2

rR ch.l &!4 4P_!'py!&Up!$.$!F I
lR Ch.5 Det A M)_lnput Tcrtp_oiqt Sidc 2
lR ch.t Dcr.B Pr.L?!-I911pi!!!_si* |
lR ch.s DGIB ry9LPlF I9$Lo!!'! Sidg 2
In ch.t Dcr.B_ A/I)_lr!g{ t$!i{..s-r+ |
lR C'h.5 thl.B-M) lryur T.c.rgoiqr Sidc 2
Elestronicr Modulc Ground
ebcrronici uod;[ oouid
Elccrronici Moduiq C6i;;
Ksv --.:--Flacrrmio Mzulnh llrarl

wr]G lttc
(AwG)

26 -'1i'

wr.c ryP.

ssc
ssc
ssc
ssc

. ssc
ssc
ssc
ssc
ssc
ssc
ssc

Singlc

Si.nglc

Singlc

Sinrlc

ssc
_ ssc

ssc
ssc
ssc
ssc
ssc
ssc
ssc
ssa
ssc
ssc
ssc
sJc
ssc
ssc
SSC

ssc'ssc

. ssc
ssc
ssc
ssc
ssc
ssc
ssc
ssc
ssc
ssc
ssc
ss9
ssc
ssc

Ylnrr rypc

i

lntcnrel, Vidco(Visiblc)
lotcml, Vidco(Visiblc)
llrtcmrl, Vidco (Visiblc)
lirtcrnrl. Vidco (Visiblc)
lptcmel, Vidco (Viriblc)
lntcnnl, Vidco (Visiblc)
lirtcrnrl, Vidso (Viriblc)
I jrtcrnrl, Vidco (Visiblc)
lftcmal, Vidco (Viriblc)
lltcmal, Vidco {Visiblc)
lptcrnal, Video (Viriblc)
lptcmal, Vidco (Visiblc)
lirtcmal. Vidco (Visiblc)
lptcnul. Vidco (Vieiblc)
llrtcmol, Vidco (Visiblc)
lptcmal, Vidco (Visiblc)
lirtemal. Vidco (lR)
llrcmal, Vido(lR)
lilcmal, Vidco (lR)
titcmrl, Vidco (lR)
lirtcmal, Vidco (lR)
lptcmrl, Vidco (lR)
lltcmal. Vidco (lR)
Intcmrl. Vidco (lR)
lirrcmrl, Vidco (lR)
Itlcmrl, Vidco (lR)
Intcmel. Vi&o(lR)
Intcmrl. Vidco (lR)
lplcnr.l, Vidco (lR)
Ilt€mrl, Vid€o (lRt
lntcnl|l, Vidro (lR)
lFtcmal, Vidco (lR)
ljrlemrl. Vidco (lR)
lirtcnral

lirrcmal, Vidco (lR)
Intcmat. Vidco (lR)
lirtcmal. Vidco (lR)
lntcmal, Vidco (lR)
litcmal, Vidco (1R)

l$cmrl, Vidco (lR)
llrtcmal, Vidco (lR)
lincmal, Vidco (lR)
Illcmsl. Vidco (lR)
l6tcmal. Vidco (lR)
lilcmal. Vidco(lR)
lirrcmrt, Vidco
lNtcrml, Vidco
titcmol, Vi&o
llrtcmal
litcmsl. Scu Control Slatus

ICD Prrr.
Rcfcrcncc

3.,1,1.{

1.4.t.{
3.{.1.4
3..t. t.4
l.{. t.{
3.4. t.{
3.4.t.4
1.4. t.4
3.,t.1.4

3.4.1.4

3.4.1.4

1.4.t.4
1.4.1.4

3.{ t..l
1.4. t.4

3.4.t.4
3.,1.1.4
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Release 8/t4/97 Document 8115726/H.

5.5 llnaeer lnterface Control Drawings

The lnterface control Drawings for the Imager instnrment are a$ached for reference. These drawings are controlled

as ITT documenr numbers g l 7573 I , gl75732,and 8175733 for the sensor Module, Electronics Module and Power

Supply Modu'lq resPectively.

The Thermal Hardware Installation page (sheet 7) reflects a pretiminary design and will be modified upon selection

o6-6" ,Ou."craft vendor. Final blanket design will be a joint effort between Ifi and the sPacecraft vendor'

#
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I. SCOPE

This document along with the Interface Control Drawings, El75756for the Sounder Sensor Module, 8175?57 for

the Electronics Module, and 817575E for the Power Supply Module, detail the mechanical, thermal, electrical and

optical interfaces between the NO/PQ Sounder Insrument and the Spacecraft onto which it is mounted. All

references to "instrument" in this document imply the GOES NOPQ Sounder lnstrument.

2. APPLICABLEDOCUMENTS

The following documens shall apply to the extent referenced herein.

of each of these documents shall apply.

Unless oimuvise spetiffiAfi;mst reffiion 
*

2.1 U.S. Government Documents

MIL.STD.46I
Noticc I

MIL-STD.462
Noticc I

MIL.STD-I54I

MIL.B.5O87

GSFC X-90&,93-03

FEDSTD.2O9E

vatL-P-z7401c

GSFC 3-415-29

ITT Documens

8 I 75750

t 175756

8 t15757

8 I 7575E

E t 7574E

8 t lslzo

Other Documents

A.slt E 59s-93

ffi

Electromagretic Emission and Susceptibility
Requirernents for Contol of Elecmm4gnetic Interfqence

Eleclromagretic Interference Characteristics, Measurement of

Electomagretic Compatibility Requirements for Space Systems

Bonding, Electrical, and Lightning hotection for Aerospace Systems

Charged Radiation Exposure of Geosationary Orbits

Airborne Particulate Cleanliness in Cleanrooms and Clean Zones

Propellant, Nitrogen: Liquid and Gas

Launch Site Purge Plur for GOES

NOPQ Sounder Instrtrment Design Specification

Module, Sounder Sensor Interface Conrol Dnawing

Module, Sounder Electronics Interface Conhol Drawing

Module, Sounder Power Supply Interface Control Drawing

Maximum Allowable lnstnrment Radiation Dose Levels

Sounder Operations Handbook

Standard Method for Total Mass Loss and Collected Volatile Condensable

Materials for Outgassing in a Vacuum Environment

2.2

'3
*j

2.3
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2.4 Terminoloey

2.4.1 Acronvms and Abbreviations

Document 81757514

Table 2.4.1-l List of Acronyms and Abbreviations

{}

Acronym Description

A Angstrom

II aos(,fPuYrty

t emissivity

A delta (increment or decrement)
oc degrees centigrade
OK degrees Kclvin
ND analog-to-digital

BB-Cal blackbody calibration

BOL bcginning of life
BRM bit ratb multiplier

CE conducted emissions

CEI coherent error integrator

CG center of gnvity
cH (ch) channel

CS conducted susceptibility

CU command unit

cvcM collecrcd volatilc condensable material

DAC digial-to-andog converter

DBID dara block identifiers

DC direct current

dec decade

EED electoexplosive device

E-Cal electronics calibration

EM Electronics Module

EMC elecromagnetic compatibility

EOL end of life

ESD electrostatic discharge

ESDS electrostatic discharge susceptibility

Ew (E-w) East-West

FOV field of view

ft feet

Freq, freq frequency '
GFE government fu mished equipment

GOES Geostationary Operational Environmental Satellite

GOESNOPQ GOES follow-on satellites to GOES I-M

Grms G = acceleration due to gravity, rms = root mean square
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Acronym Description

GSE ground support equipment

GSFC Goddard Space Flight Center

Hz Hertz or cycles per second

ICD Interface Control Document

ICD Interface Control Drawin g

IFOV instantaneous field of view

ICFOV instantaneous geomeric field of view

IMC image motion compensation

ln inches

TNR image navigation and registation

IR infrared

ITT Ifi Aerospace/Communications Division, Ifi Defense & Electronics

kg kilogram(s)

tb pounds(s)

lbr pound(s) force

LOS line of sight

MDL multi-use data link
mg mitlignm
mG milliG (G = acceleration due to gravity, 32 ft lsec' or 9.t meters/sec' )
MLI multilayer insulation

Fm mtcnon or mtcrometer
pR microradians

NASA National Aeronautics and Space Administration

NOPQ see GOESNOPQ

NRZ.L no renrrn to zero - level

NRZ.S no return to zero - space

NS(N-S) North-South

ottt octave

OR logical OR

osR optical solar reflector

o:z ounces

PAC Percent area coverage

PN pseudonoise

pFn parts per million
PROM programmable read-only memory

PSM Porver Supply Module

RC radiated emissions

Rt radio frequency

RPM revolutions per minute

RNS, rms root mean square

R:S radiated susceptibility

R:SS root sum squared

s€rrt standard cubic feet per hour

Srddc spacecraft

sE- serao eror

3

ffi
3
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{

Acronym Description

SM Sensor Module

S/Sys subsystem

Tgt target

Tlmy telemetry

TML total mass loss

TBD to be determined

TBR to be reviewed

TBS to be supplied by NASA

TES test execution system

TLM telemetrv
-f mm dfHgrcii€iruntTrsssuF

TTL transistor-tans istor logic

VCHS visibly-clean, highly-sensitive

Vdc volts dc

Vin instrument power input volage

Vis visible
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3. INTERFACE REOUIREMENTS

3.1 General

3.1.1 Configuration

The Sounder is a l9 discrete spectrat channel, filter wheel, radiometer using a nro-a,xis scanning mirror designed to

pJgJlde-ygnableS!e3sgundln$-ofgaEqt[s*1$.::Phtf'Radiomerricquality'simultaneousdatacolle"':"T1-

scan flexibility are prime requirements of this Sounder instnrment. The Sounder collects data as a part of a three

axis body stabilized satellite in synchronous orbit. The Sounder requires primary power, image motion

compensation signals and decoded command input daa from the spacecraft. Sounder output data is a continuous

data stream containing unaltered sensor information urd other telemetry data'

The Sounderconsists of an optical systen, scanner, radiative cooler and directly rclated electronics housed in a

Sensor Module with all power, command, conFot, telernetry and data processing circuitry housed in either an

Electronies nodule or a power supply Module. Thc sensor Module shall be mounted e:cternal to the sPacecraft

body; the Elcctronics Modute and power Supply Module can be mounted either extemal or internal to the spacecraft

body.

Figure 3.f .l.l illustates the three modules (excluding thermal blankets and hamesses). The radiant c99ler and the

fitter whecl cooler fields of view are shown northward perpendicular to the orbit plane. However, the sensor

module cam bc mounted such that the radiant cooler and the filter whecl cooler have a southward view' A

southwarrl view is equivalent to a northward view with respect to thcrmal and mechanical desigr considcrations'

This change,however, will require ground system and operational modifications which are the responsibility of the

spacecraft contractor. Similarly, the orienurions ofthe Elecaonics and Power Supply modules may be changed as

long as the mechanical and radiation requirements contained herein are satisfied. Unless otherwise specified' the

coordinate sy$em used in this document is as defined in Figure 3.1.1-1. The orientation of the Electronics and

power Su pply Modules may be arbitrary and are shown here in order to clari& the dimensional data in paragraph

3.1.2.

\J
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Power Supply Module
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Note: Drawings not to scale. Sensor Module

Figure 3.1.t-l Sounder Modules
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3.1.2 Dimensions

The Sounder dimensions shall conform to those shown in the Interface Control Drawings 8175756 for the Sensor

Module, 8175757 for the Elecronics Module and E175758 for the Power Supply Module. Overatt envelope

dimensions are shown in Table 3.1 .2-l . coordinates are as shown in Figure 3. I . I - I .

Table 3.1.2-l Sounder Instrument Envelope Dimensions

Dimension (inches)

Axis Sensor Module Electronics Module Power Supply Module
x 59.00 17.00 9.4E

Y 30.47 8.00 6.15

z 3t.74 26.33 10.99

3.1.3 LaunchVehicle Comoatibiliw

The Sounder shall be compatible with an expendabte taunch vehicle to the extent specified in Appendix 5.3 of this

document. Orientation of the Sounder at launch shall be such that the taunch loads applied to each ods do not

exceed the allowable levels shown in Appendix 5.3.

3.1.4 Fumished Eouioment

Equipment necessaq/ to handlq tesg and integrate the Sounder with the spacecraft is given in Appendix 5.2. The

agency rcq>onsible for supplying each item is also given.

ffi
'3
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3.2 Mechanical 
{

3.2.1 Mass Prooerties

The typical weight, moment of inertia and center of gravity for each of the three modutes (with tolerances) shall be

as shown in Table 3.2. t - I . The actuat values for these parameters shall be supplied by ITT in the final data

packages upon completion of the mass properties measurements for each specific instrument. Final data packages

will be delivered with each Sounder.

3.2.1;l- WEiettr-

The nominal weights and tolerances of the Sensor Module, Electronics Module and Power Supply Module are

shown in Table 3.2.1-t, exclusive of thermal blankes, interconnect cables, and additional radiation shielding'

32.1.2 Moment of Inertia

The moments of inertia are calculated for npo mission configurations. These include the 'stowed' configuration" in

which the cooler cover on the Sensor Module is closc4 and the *deployed" configuratioq in which the cooler cover

on the Sensor Module is open. The calculated moments of inertia for the Sensor Assembly, Electronics Modulc and

power Supply Module, based upon the nominal weights and center of gravlty locations, shall bc as shown in Table

3.2.r-1.

3.2.1.3 Center of Gravitv

The nominal center of gravity locations for the Sensor Module, Elecconics Module, and Power Supply Modulc

shall be as shown in Table 3.2.1-1. The Sensor Module center of gravity locations are also measured forthe two

mission configurations (stowed and deployed), describcd in paragraph 3.2.1 .2. All dimensions are with r€spect to

the 0-0 mounting feet shown in the interface control drawings (t175756,8175757 utd 817575t).

3
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Table 3.2.1-l Sounder Nominal Mass Properties

Tolerances Units Sensor
Module

Electronics
Module

Power
SupplY
Module

Weight *t :l6.6v2.20t0.55 lb. 22r.15 57.49 t3.45

Stowed x-axis C.G. + 0.25 tn +23.19 -8.04 4.34

Stowed y-axis C.G. r 0.25 m -10.56 +3.57 +2.96

Stowed z-axis C.G. r 0.25 rn +9.79 +12.15 -5.r 7

Stervc+h+ L < O'/^ I <70? 76047 t<6 |

lb.in2

Stowed I, * t5o/o
lb-in2

45782 4432.0 t77.2

Stowed I, $ + s%o

lb-in2

47232 134t.3 97.4

Deploycd x-axis C.G. r 0.25 u +23.t9

Deployed y-axis C.G. t0.25 m -r0.37

Deployed z-axis C.G. r.0.25 n +9.%

Deploycd l, I tSYo
lbin2

15510

tir1"r{{4rg*-s'F,:lif,f $i'l.i,i',:,E*

Deployed I, t t5o/o
lb-in2

46ffi9 :;
i,j:'
tr,:.:.

Deployed l" $ t5o/o
tb-inz

46392 i.ii,'.:. ,
Ji.iir:] ::..i :f :

Includes 0.2E lU incrcasc hurgcs (Solar Intnrsion, Bascplate Hcatcr, Obsoletc

Componcnts, Elcctropolishing and Vacuum Housing). lncludes approximatcly 6.60 lb (not o excccd l0 lbs) incrcasc

cxpcctcd fiom NE pancl Design Modification.

t DoGs not include additional radiation striclding that may be required to rcplacc spacccni shiclding-

I Calcularcdabout thc nominal Ccnter of Gravity

3.2.2 Mot-rntins and AlieFment

In selecting thc relative tocations of the Sensor Module, Electronics Module, and the Power Supply Module of the

Sounder in strument, the satellite contractor shalt consider the location of the connectors (as shown in the respective

lnterface Conrol Drawings (g175756,8175757 and 8 t 7575E)) with relationship to the harness supplied by the

satellite cotrtractor. See paragraph 3.4.1.3 for the ma:rimum allowable cable lengths to niinimize line losses.

All fastene ts and external interfaces shall be per the applicable Interface Conrol Drawings.

Mounting :shall not interfere with fields of view per paragmph 3 .2.3 and shall not block instrument vent holes.
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32.2.1 Sensor Module

The Sounder Sensor Module shall be attached to the spacecraft by six pads. Interface mounting holes for these six

pads shall be located using a drill template. Ifi shall provide the matched tooling plates and associated drawings to

the spacecraft vendor for tolerancing. Three of the six mounting pads (the primary pads) shall be used to define the

plane of the mounting surface and the alignment reference o(es, .rs defrned in the Interface Control Drawing

(8175756). The three spacecraft primary mounting feet shall be flat within t0.001 inches without shimming at the

interface. The other three pads (the secondary pads) shalt be used for mechanical support. The spacecraft vendor

shalt bohandrorquedrrprimaryfeettottrespacecraft-inrcrfaae;-'TtrssecondaryftersHtbqshintnredbmatehthe* -

baseline gap (defined at l-'fT and supplied to the spacecraft vendor) within t0.001 inches.

Because the Sensor Module contains sensitive and precisely atigned optical componenB, expansion and contraction

forces affect inshrment alignment and performance. Therefore, thespacecraft mounting panel shall be compatible

with the aluninum Imagcr baseplate such that large thennal forces, generated at the mounting inrcrface do not

distort the mounting interface. The spacecraft mounting planc shall rcrnain flat (i.e. not distorted) within 10.005

inches over the instmment footprint under all expcctd on-orbit stuctural loads and over the mission allowable

temperaturc range. The allowable lateral forces and moments (about the axial and lateral directions) at each of the

six Sensor Module mounting feet during on-orbit open$ion (due to thermal expansion) shall be less than the values

shown in Tablc 3.2.2-l-

Tablc 3.2.2-l Marimum Alloweble Forccs snd Momen8

Direction Valuc (mex)

Lateral Dircction (X, Y) 50lbf

Moment about Lateral Direction (Z) 75 in - lbr

Moment about Axial Direction (X.Y) 75 in - lbr

Note: These forces may be applied simultaneously.

The Sounder shall have an atignment cube (provided by ITT) to enable the alignment of the Sensor Assembly to the

sateltite. Ifi shall also provide the relationship between the instrument optical axis and the alignment cube. The

alignment cube shall be referenced to the primary mounting surface and hole pattern of the instnrment. The

afignment cube shall be mounted on a fixed surface on the baseplate of the Sensor Assembly. The Earth face (+z)

and the -y face of the atignment cube must be visible when mounted on the spacecraft (coordinates reflect mounting

scheme shown in Figure 3.1.1-l). The exact location of the alignment cube shall be identified on the Sensor

Module Interface Connol Drawing (8175756).

f
t
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Spacecraft mounting panel feet shall be at least as large as the baseplate feet (refer to I 175756). Suffrcient clamp

load must be used to keep the feet in contact with the spacecraft panel.

3.2.2.2 Electronics Module and Power Suoplv Module

The interfaces between the sateilite and the Etectronics Module and Power Supply Module are described on their

respective lnterface conrol Drawings. Match tooling shall be used to locate the mounting points to the spacecraft'

The spacecraft mounting panel(s) in contact with these modules shall remain flat to within t0'015 inshse when

r--a+

exposed to on-orbit thermii-coniliiion* 
-TntEIeEFoncs MoimE"mrPowersupplylwodnfuhavespecifie"-

alignment requirements.

3.2.3 FieldsofView

The fields ofview shall be as defined in the Sensor Module Interface conrol Drawing (t175756). unless otherwise

note4 thesc fields of view are with respect to normal Geosationary orbit operations'

3.2.3.1 Ootical PortFOV

The spacecraftdesign shall provide the sounder an unobstructed optical Port field of view within a conical 65

degrees half angle of optical nadir to prevent collection of scattered energy as shown in Figure 3'2'3-l' Further

details arc shown in the Interface Control Drawing (8175756)'

ll
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Frgure 3.231 Optical Port end Louvcr FOVs

3.2-3.2 Radiant Cooler FOV

To properly cool thc lR detectors to their cryogenic operating ternperatures, the radiant cooler shall be located with

a field of view perpendicular to the orbital plane as shown in the Sensor Module Interface Control Drawing

(t 175756). The radiant cooler must have a minimally obstnrcted hemi-spherical FOV to the north (-y) . In order to

mainain the lR detectors at the required temperature (as detailed in the NOPQ Sounder Instrument Design

Specification - 8175750), the thermal input onto the radiant cooler surfaces from the spacecraft must be rninimized

and controlled. Incident thermal and reflected solar energy from any spacecraft appendage that intercepts the north

face (refer to3.2.3-2) shalt meet the rcquiremens specified betow. The requirements apply to incident angles from

0o to 25o and angles above 25o. At elevations between 0" and 25o, the diurnal average incident power per unit

projected area ofthe cooler from spacecraft appendages shall satisf, the following eguations:

-Y

LOI.IVERPT.ANE

t.39 sL,NSIIADE
REMOVED

: FORCLARITY

-X

$ {"j
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a. at BOL

b. at EOL

where:

I1s = Incident infrared 1Wcm2)

16 = Incident reflected solar (Wcm2)

Fudey-aden g1glE5--b3nrcen-21-and-2ga$gpeak incident power per unit area from sp3cecraft appjnda8es shall 
--

not exceed l.l9 x l0{ Wcm2 . Any spacecraft appendages with elevation angles greater than 25o shall be restricted

to 0o to 90o azimuth as shown in 3 .2.3-2- All coordinates in 3.2.3-2 are with resPect to the 0-0 mounting foot on the

baseplate.

To minimizerSe reflected solar loading on the radiant cooler shrouds, any adjacent spacecraft radiator parel shall be

thermal blanketed to pr€venUp€clude a specular solar reflection'

90"

3.23-2 Radiant Cooler FOV

(0.437+ /, ) + (0.094* /", ) <2.68 xlOaW / cm2

(0.437* I,^\+(0.147* /ns) s 3.76x104W / cmz

I

I

I
I

f

I

I

ffi
fl

a
W (+43.93, -26.93, -3.53)
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3.2.3.3 Radiant Cooler Cover Unobstnlcted Zone

The radiant cooler and filter wheel cooler have a single deptoyable cover. When the cover opens, it passes through {

a zone (approximately 270') to the north (-y) and on the earth (+z) side of the radiant cooler as shown in the

Interface Contol Drawing (E 175756). This zene shall not be obstructed by any spacecraft components.

3.2.3.4 LouverF FOV

The thermal radiating touvers on the Sounder Sensor Module shalt have an hemispherical view north (y) for

thermal control. The thennal input onto the louver surfaces from the spacecraft must be minimized and conEolled.

"meidEilfffiEffi 
.afan(fi'enectedsoni'eilCig!fiom 6y SpfcraftZpp"er-dagE ffi{rintereEf,TthelouvErEmftterptans***-

(refer to Figure 3.2.3-l) shall not exceed 2 W for any orbital conditions. To shade the thermal radiating louvers,

there is an eartlr-side louver sunshieid as shown in the Interface eontol Drawing (8175756). If the Imager Sensor

Module does not provide shielding of the west end (or east end if the cooler has a southward view) of thc Sounder's

louvers, additional shielding of the wcst end shall be required.

3.2.3.5 FilterWheel Cooler Field of View

To properly cool the filterwheel, the filter wheel cooler shall have the thermally unobstructed fields of view

described below (refer to the Sounder Sensor Modute Interface Connol Drawing - 5175756). The Filter Wheel

Cooler OSR surfaces shall have the following FOVs as a minimum:

a. Earth = 23o/o- 43o/o view of space

b. Anti-Earth = 43o/o-630/oviev ofspace

c. East = t07o - IilU/oview of space

d. Cooler Door (deployed - Earth face of instrument) = 7V7o - 97o/o viwt of space

e. North Face = totally unobstructed (i.e. 100% view of space and no heat load from the spacecraft)

These values arc to be used as a design guide. Final spacecraft design details will be analyzed using ITT thermal

design software.

3.2.3.6 Pre-Launch Cleanine Access

Several areas of the NOPQ Sounder Sensor Module shall require special access for cleaning. Although the Sensor

Module is manufactured in a manner to minimize the accumulation of contamination, cleaning of the sensitive

surfaces may still be required to ma:<imize performance. The spacecraft shall be designed to allow access to the

following areas until the final preparation-for-launch closet:

a. Optical port cavity for cleaning of the telescope mirrors, scan mirror and the optical cavity surface,

b. The radiant cooler specular shields and OSR surfaces,

c. Filter Wheel Cooler specular shields and OSR surfaces.
*

l4
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If cleaning of the above areas are required, the cleaning shalt be performed at the latest possible time prior to

launch.

3.2.3.7 Potentiallv Hazardous Solar Intnrsions into FOVs

The folowing is a tist of potentially hazardous solar intrusions into the Sounder lnstrument Fields of vicw' The

spacecraft shall not allow any of the following fault conditions to occur:

a. lnstument Line of Sight (LOS) continuously within 6.25" of the sun for greater than l5 minutes -

Telescope heating concern.

Scanner Mirror continuously positioned more than 10.5" from nadir (NS) for greater than 5 minutes -

Scan Assembly heating and cooling concern'

with cooler door deployed (open), the sun at an angte 25" above the Radiant cooler oSR plane -

Radiant Cooler heating concetn.

The sun at any angte within the optical port FoV (reference 3.2.3.1) in any non-standard Geostationary

Orbit condition (e.g. relative EW srm motion < ts"/hr) - General Sensor Module thermal concern'

3.2.4 Mechanical Disurbances

3.2.4.1 Spacecraft to Insrument Disnrrbances

Because the Sounder Sensor Module contains sensitive and precisely aligned optical componenB' its performance is

greatly afrcctsd by mechanical disturbances (both linear and angular) imparted by the spaceclaft to the instnrment

baseplarc. Angular distgrbances below 50 Hz rates translate directly into pointing errors if uncompensated via IMC'

Angular disorbances above 50 llz and linear disturbances at all frequencies can modutate instument optical

alignment causing artifacs in the image. The total angular disturbances from all sourrces shall be limited to the

values in Figure 3 -2.4-l for the given frequencies. These disturbances include (but are not limited to) effects ftom

solar array drives, momentum and reaction wheels, gyros, other payload mechanisms and spacecraft thermal

snapping.

The maxirhum allowable linear disrurbances from the spacecraft to the sensor module mounting panel at any of the

six mountiqg feet during orbital operations and spacecraft-level testing shall be those specified in Table 3 '2'4' | '

d.

rffi
l5
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Table 3.2.4- l Maximum Allowable Sinusoidal

Documen! g1?5?5:A

Disturbance Accelerations from Spacecraft to Instrument

(RMS) {

Axis Befow 45Hz 45Hz- l20Hz Above l20Hz
x 5.0 mG 0.35 mG 1.2 mG

Y 6.4 mG 1.0 mG 1.0 mG

z 2.3 mG 0.64 mG 1.0 mG

d.nta€ll 6F..5tlIC

. ITEIE
i--

t":

F.q.Gr Otl

Figure 3.2.tTr Envelope of Maximum Sin usoidal Disturbanccs

3.2.4.2 lnstument to Soacecraft Disturbances

Due to the dynamic nature of the Sounder Sensor Module on-orbit operations, the insmrment will impart

disturbances to the spacecraft. The instrument contains a moving mass (the scan mirror) of 5.375 lbs (ma:timum) in

the E-W direction (pitch or y-axis) nd 17.725lbs (maximum) in the N-S direction (roll or x-axis) with a marimum

center of gravity off-center of 0.006 inches with respect to their rotational axis . The E-W and N-S moments of

inerria for the scan minor are 4.2in-ozsec'1E.5 lb.in21 and 25 in-ozsect 150.3 lb-in2) with a maximum mechanical

rotation of t 5.75" E-W and - 10.5o to + | 80" N-S, respectively.

3
l6
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Torque disturbances imparted to the spacecraft and originating from the instrument scanner are depicted in Figure

3.2.4-Zfor various acceterations of the scan mirror. The torque ploned represents the net torque transmitted to the

spacecraft by scan motors less any bearing and flexible wire assembly drags or torsions internal to the insfirment

that the motors work against.

Angular position vs. time of the N/s rotation of the scan mirror during a black body calibration is shown in Figure

3.2.4-3. All other movements of the scan assembty are confined to the J5.75o EAil and tl0'5o N/S instrument

field-of-view about nadir. The instnrment scan mirror can traverse the entire field-of'view at the rate of l0 o/sec

(shaft angle) in either axis when retacing to start of frame, when slewing to a space calibration position or when

slewing to a star measurement Posltlon.

During normal scan operation, the mirror steps VW in 140 prad increments (shaft angle) and N/S in either I 120

prad or 2240 lfiadincrements. Stepping can occur on 100 ms, 200 ms or 4(X) ms intervals. Most of the E/W step

movemcnt is accomplished within 15 ms. N/S step requires either 100 ms or 2(x) ms to move over the majority of

thc step (ovcnhoots and settling excluded).

Thc Sounder also contains a continuously rotating filter wheel when the instnrment etectronics are on' The filrcr

wheel mechanism rotates at 600 rpm t 0.01% with a moment of inertia of 1.0 in-oz sec'p-|lb-in2) in the

instnrment y-a:ris (pitch). During stand-by rnode, the filter wheel roiates at a slower speed of 585 rpm *'2'5yo '

,f.3
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3.2.5 Mechanical Handline

ITT shall provide specific lifting points on the Sensor Module and electronics module which will allow handling by

an overhead crane. A minimum of three lifting points strall be provided which allow the mounting surface to be in a

horizontal aniode during insallation'

The corner mounting holes in the Sounder Elccronics and Power Supply Modules shall have threraded (tapped)

mounting holes to be used with jack screws during removal from the spacecraft.

l9
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3.3 Thermal

3.3.1 Allowable Temperatures

The Sounder Mission Nominal, Cold Start, Orbit Raising and Mission Altowable Temperatures are given in Table

3.3.1-1. The spacecraft design shall provide a thermal interface and mission design which maintains the Sounder:

a. within the mission nominal temperature range under all geostationary orbit conditions, including on-

orbit storage and safe hold mode;

b* above-rheorbirraisingte'nperatures andbelow-tbe-Mission-Allowable highlemperas$+lisitsduring-

launch and orbit raising activiries;

c. above the Cold Start tempenrture limis for any Sounder turn-on; and

d. within the Mission Allowable ternperaftre range during spacecraft-level environmental testing.

The Sensor Module, for this purpose, is the baseplate assembly, scan mirror, and primary and sccondary mirror

assemblies. Thcse tempcranre limits apply to the bulk average temperaor€ of each of the listed Sensor Module

componenB and the Elecoonics Module and Power Supply.

The Sensor Module components witl be t6ted to the Mission Atlowable High and to the Mission Allowable Low

temPeraores during instrument-level testing at ITT. The Electonics Module and Power Supgly Module will be

tested to l0 oC above the Mission Allowable High and l0 "C below the Mission Allowable Low tcmperatures

during instrument-level testing at ITT.

Tablc 33.1-l Sounder Temperatures (oC)

Sensor Module Electronics
Module

Power
Supply
Module

Scan

Mirror
Primary
Mirror

Sccondary

Mirror
Base-
plate

(Mounted on
Spacecraft)

(Mounted on
Spacecraft)

Mission Allowable
(Higb)

70 43 l30r 37 45 50

Mission Nominal
(High)

65 38 40 32 4A 45

Mission
Nominal(Low)

) 9 0 l2 -)

Mission Allowable
(Low)

0 4 -) 7 -t0 -t0

Cold Start -) -) -) -5 -30 -30

Orbit Raising -f, -5 -5 -) -30 -30

Solar lntrusion er Includes

20
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3.3.2 Instnrment Thermal Control Desien

.d - The Sounder design provides active and passive thermal control for the Sensor Module. Therc are no thcrmal

,.1.,6 conrol features for the Electronics Module and Power supply Modute. The Sounder thermal design feaores shall

be considered in the design ofthe spacecraft interface.

3.3.2.1 Thermal Coatines and hooerties

The BOL and EOL solar and emittance properties for the Sounder thermal coatings are as shown in Table 3'3'2-l

and shatl be used for thermal analysis of the Sounder'

Table 33.2-l Properties of Thermal Coatings

Msteriel Solar Absorptancc (ct) Emissivity (e)

Paints: B()L EOL BOL EOL

Aeroglaze Z-3M - Black Paint 0.96 0.96 0.85 0.85

NSB59-t2E - Black Paint 0.96 0.96 0.t5 0.t5

NS-43C - White Paint 0.20 0.40 0.90 0.90

SI3GLO - r#hite Paint 0.20 0.45 0.t7 0.87

MSA-948 - Black Paint 0.96 0.96 0.tt 0.tt

Aeroglaze A-276 - White Paint 0.26 0.54 0.83 0.83

Aeroglaze 2-307 - Black Paint 0.95 0.95 0.92 0.92
e

MctdFinishcs: BOL EOL BOL EOL

GoldTapc

GoldPlating
BanAluminum
Akodined Aluminum

Arrodizd Aluminum - DYed Black

ClcaAnodized Aluminum

0.26

ffi
o14
0Jt
o:t7
0.20

0.30

0.30

0J8
or8
iln
0.60

0.045

0.03 r 0.01

0.06-
0.t0
0J6 

-0.t0

0.045

0.03 r 0.01

0.06

0.10

0.86

0.t0

OptiolCoatings' BOL EOL BOL EOL

Ev aporated Aluminum - Cooler Sunshield

Enlruced Aluminum - Scan Mirror

Enhurccd Aluminum - Telescope Mirrors F
-ott-]

0.23 |

0.14 I

0.r8 I

aosg I

0.053 |

0.030 
l

0.053

0.053

0.030

Thermal Control Surfaces: BOL EOL BOL EOL

OS& Quartz with Silver Coating 0.0E 0.22 0.t4 0.84

Sif verTeflon 0.08 0.rE 0.76 0.76

Alfiinizea Kapton - lkpton Out (5 mil) 0.46 0.70 0.82 0.E2

Effective Emittance = 0.03 +0/'0'01Mtr[i-Layer Blanket

ff
2l
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3.3.2.2 ThermalBlankes 
t.

ITT-provided MLI blankets are used on all exterior surfaces of the Sensor Module except for the 'y face, where the t

radiant cooler and louven are located. ITT will modifu the MLI btanket design if required to satis$ the spacecraft

interface design.

3.3.2.3 Sunshields

The Sensor Modute design includes two sunshields, which reduce the amount of solar energy that reaches the

q$qurnggdqnqethelgtpq4iqtortlq-g-e99y!9!r999y:9rbl!JspTegrallocatg

The optical port sunshield is attached to the instmment +z face, encircling the optical pott, to reduce the amount of

direct solar radiation entering the scan cavtty. The louver sunshield is positioned along the +z side of the louver

asscmbly to reduce the direct solar illumination of the louvers.

3.3.2.4 Louvers

The Sensor Module desigr includes a radiator surface and louver assembly on the - y face. The louvcrassembly is

a l0 blade system actuated by l0 independent bi-meallic springs designcd to be futly opened at l0 oC and be fully

closed at 0 oC. The spacecraft design shall allow proper louver operation by limiting the extemal heat load on the

louvers as defined in paragraph 3.2.3.4.

3.3.2.5 RadiantCooler

The Sensor Module desigr includes a three stage passive radiant cooler designed to cool the infrarcd detectors to

operating temperatures below 100K. The spacecrafr desigr shall allow proper operation of thc cooler by limiting

the external heat load on 0re cooler as defined in paragraph 3-2.3-2.

(_:
B
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3.3.2.6 Heaters

3.3.2.6.1 Baseolate Heaters

The Sensor Module design includes two (redundant) sets of proportionally-controlled baseplate heaters to maintain

the baseptate temperature at a minimum of l3 oC during orbit raising and on-orbit operations. The spacecraft shall

providepowerandcommands,asdefinedinparagraphs3.4.2and3.5.l resPectively,toallowoperationofthe

baseplate heaters in high or low power mode as required to maintain the Sensor Module within the allowable

#-\
3i"J

temperature range define in Table 3.3.1-1.

3.3.2.6.2 Cooler Patch Conrol Heater

Thc Sensor Module radiant cooler includes a non-redundant proportionally-controlled hearcr to maintain a consant

ternperaturc on the cooler patch (infrared detectors) at one of threc commandabte sa poins. Thc spacecnft shall

provide the power and commands, as defined in paragraphs?.4.2and 3.5.1 resPeEtively, to oPeratc the patch control

heater during normal geosynchronous operations.

3.3.2.6.3 Cooler Outeas Heater

The Sensor Module radiant cooter includes a non-redundant thermostatically-conrolled heater to heat all three

radiant cooler sages (patch, radiator, and vacuum housing) in order to outgas molecular contaminants. The outgas

hearcr has tvo power levels. Low power mode is used during orbit raising and high power mode is used during the

frst few weeks of geosynchronous orbit operations. Ortgas heater operation may also be rcquired larcr in the

mission lifc to decontaminarc the cooler. The spacecraft shatl provide power and commands, as dcfined in

paragfaphs 3.4.2 and 3.5.1 respectively, to operate the cooler outgas heater at either power level.

The cooler radiator low-power outgas heater is also used in an "anti-cbntamination" mode to control the temperanrre

of the coolerradiator to keep the cold optics free of contaminanB. In "anti-contamination" mode, the thermostatic

setpoint is setat a much lower temperature than in the outgas mode. The spacecraft shall provide power and

commands, asdefined in paragraph s3.4.2and 3.5.1 respectively, to operate the anti-contamination portion of the

outgas healer during all geosynchronous orbit conditions.

3.3.2.5.4 Epqcecraft-Controlle

The spaceqp6 shall provide the capability to direct the Sounder's power bus to the cooler vacuum housing high-

power out€as heater. This "anti-contamination backup heater" shalt be used in the event that heat needs to be

applied to j[6 vacuum housing to prevent or remove molecular contamination on the vacuum housing windows'

23
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The anti-contamination backup heater shall interface with the instrument at the Sensor Modute Cooler Test
Connector as defined in paragraph 3.5.5.1.

\g
3.3.2.6.5 Filter Wheel Controt Heater

The Filter wheel cooler includes two (redundant) proportionally-contolled heaters to maintain a constanr
tempenilure on the Filter wheel Housing. The spacecraft shall provide the power and commands, as defrned in
paragraphs 3'4'2 and 3-5.1 respectivety, to operate the patch conrol heiter during normal geosynchronous
operations.

3 3 :?-6.6*E'trer-Wfi EEf OiUtEas" Heater

The Filter wheel cooler inctudes two (redundant) thermostatically-controlled heaters in order to outgas molecular
contaminants' The Filtcr wheel outgtts h€ater is used during the first few weeks of geosynchronous orbit
operations' The Filter Wheel outgas heater operation may also be rcquired larcr in the mission life to deconaminate
the Filrcr wheel coolcr. The spacecraft shatl provide power and commands, as defined in paragraphs 3.4J md
3.5. I respectively, to operate the Filter Wheel outgas heater.

3.3.3 PowerDissioation

The nominal power dissipation for theal*flectronics Module and power Supply Modulc are 52.3 w and26.72
W, respectively.

{

.:

,a
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3.4 Electrical

3.4.1 General

Figure 3.4- l-l gives an overview of the electrical interface between the spacecraft and the instrument.

Figure 3.4.1-l Electrical Interfacc

3.4.1.1 Groundine

Figure 3-4,lAshows the Power System Grounding of the spacecraft and the instument. Within the instrument all

electronic reilms consisting of Rrlse Command Rehrns, Bi-Level Telemetry Returns, Insfiument Primary Power

Retum and Insrument Secondary Power Returns shall be isolated from chassis and from each other. Each of these

renrms mayreceive their reference to chassis via the spacecraft wiring per Figure 3.4.1-2.

The insmrnent's secondary power return shall be provided to the spacecrafr via multiple digial signal interface

returns (sec Figure 3.4.1-2) and the spacecraft shall refercnce one or more of these rehrns to chassis. The

instnrment shall provide an optional jumper wire in Sensor Modute connector J4 through which the instument's

secondary lrower return could be connected to chassis near the insfiument's most sensitive circuits. Connection of
this additionalchassis ground will be determined by mutual agEement between Ifi and the spacecraft contractor at

or prior to spacecraft's System Concept Review.

The spaceeraftshall terminate the Wideband Data Return (coax cable shield) to the spacecraft signal glound.

The spacee16shall provide an electrical impedance measuring no morc than 0.010 ohm between the chassis of any

instrument module (Electrenics, Power Supply or Sensor Module) and the chassis of any other instrument module.p
25



'SLt. ctrGds
Ccr,rcdioal

2A,1 Sensor Modulg

Powd Bus Rdum ar|d
Bi'La,cl Coantnanc

Trry
ll|n

lR!|

2A8 Elec0onics llodub

Mechanical StruGtuG (ChasslB)

'b
,a

Release a/:.4/97 Documen! 81?5?514

Figure 3.4.1'2 G rounding

3.4.1.2 Instrument Module Connectors

Table 3.4.1-l is a list of Instrument Module connectors. The locations of the interface connectors shatl be as shown

on the instrument modute lnterface Control Drawings. The connector pin assignmens shall be as given in

Appendix 5.4 of this document.

{
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Table 3.4.1-l lnstrument Module Connectors

Part No
Item Connector

Designator
Connector Name Pin/

Socket

No. of
Pins

Key
Pins

I 2A4Jl S-Mod TelemetrY Socket 50 l,l6 DDMA.T.SOS-NMB-K47

2 2A412 Detector heamp InPus Pin 50 It,33 pDue-r-soP-NMB-K47

50 2,50 DDMA.K-5OS-NMB.K47
3 244J3 Servo Preamps Socket

4 2A414 Video Power Pin 50 2,33 ppua-r-soP-NMB-K47

5 2A4J5 Scan ConnolNo.2 Pin 50 33,34 DDMA.K-5OP-NMB.K47

6 2A4J6 Video Socket 50 2,49 OPtr{a-f-SOS-NMB'K47

I rrJa *lW-
1 2A4J7 Sc'ii*eontrotNol SoeFer 50-
t 2A418 Command/TelemetrY No.2 Socket 50 4,37 pon,te-r-sos-NMB-K47

9 2A4J9 (not used)

l0 2A4Jl0 Cooler Test Socket 50 nla POttte-f-SOS-NMB'K47

ll 2A4nl Side l&2 Power Pin . 25 nla -Doue-r-z5P-NMB-K47

t2 2A4l12 Cooler Cover Release No.2 Socket 2 nlt NSt Srgzot0@01-250

Socket 2 nla NSI Sgs26t00@l-250t3 2A4J13 Cooler Cover Release No.l

t4 2A4Il4 CoolcrCovcr Satus Pin 9 nla DEMA.K.9P.NMB.K4?

l5 2A6JI Spacecraft Power Pin l5 nla DAue-tsp-Nu-ro

l6 7A6J2 Side l&2 Power Socket 25 nla Pgt'lA-ZSSNM-fO

t7 2 6J3 Side I Power Socket 50 1,50 DDMA.sOS.NM.FO

tt 2A6J4 Side 2 Power Socket 50 l7,lE DDMA.5OS.NM.FO

l9 2 6J5 Command/TelemetrY No. I Pin 37 nIa ocue-lzp-Ntu-ro

20 2A6t6 Fuse Test Socket 50 nla ppun-sosNM-FO

2l 2AIJI Scan Control No.l Socket 50 17,34 pottn-sos-NU-ro

22 ?AEl2 Scan Control No.2 Socket 50 33,34 DDMA.sOS-NM.FO

?3 2AtJ3 CommandNo.2 Pin 50 34,5O DDNIA-sOP.NM-FO

A 2A$4 Wideband DataNo.2 Cooc nla nla SMA. JACK

25 2A8J5 Side 2 Power Pin 50 l7,lt PPlvtl-SOP-NU-FO

50 18,33 PPlvtA.SOSNttl'fO
25 2A8J6 VideoTiming Socket

27 2\tl7 S-Mod Telemery Pin 50 l,l6 DDtvIA-5OP-NM-FO

2t 2AtJ8 Telemetry No.2 Socket 50 l,l7 PPttAl-SOS-NM-FO

29 2A8J9 .Telemctry No.l Sockct 50 1,32 pprtaa-soS-NM-FO

30 2AtJl0 Video Pin 50 2,49 DDMA.5OP-NM-FO

3l 2AtJl I Video Power Socket 50 2,33 ppue-sos-NM-FO

32 lAElr2 Side I Power Pin 50 1,50 DDMA.5OP.NM.FO

33 2A8Jl3 Wideband Data No. I Coax nla nla SMA. JACK

34 2AtJl4 Command No.l Pin 50 1,49 DDMA.sOP-NM.FO

1,33 ppnae-sop-NM-FO
1( 2A8J l5 lmage Navigation &

Registration

Pin 50

50 2,50 oouA-sop-tqu-ro
36 2A8Jl6 Servo heamPs Pin

31 2A8ll7 Servo Test Socket 50 2,32 DDMA.5OS-NM.TO

3t 2A8Jl8 Video Test Socket 50 2,17 ppMe-sos-NM-FO

39 2AtJl9 Scan Control Test Socket 50 2,16 opvtn+osNv-ro

40 2A8120 PROM Test Socket 50 4748 Dpue-sos-NM-Fo

27
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The spacecraft contractor shall provide the instnrment's external hamess with connector shells made from {
non-magnetic material with an elecrically conductive finish. The spacecraft shall provide the capability to (

terminate harness shietds to the connector backhells. Cadmium plating shall not be used. Connector contacts shall

be gold plated. Silver plating shall not be used under the gold plating. The spacecraft contractor shall use the

keying and hamess connector desigrations shown in Table.3.4.l-1.

3.4.1.3 lnstnrment Module Harness lnterconnects

ffrespacecraft.d$igesbaltinclude.tbeinsnrmenemodule harness inrercnnnects for thaSensor Modirle, Electronics

Module, and Power Supply Module as shown in Figure 3.4.1-3. The length of the harness cable shall not exceed the

maximum cable lengths shown in Table 3-4.1-2. Signals interfacing the Sensor Module, Electronics Module,.and

Power Suppty Modulc only (non-spacecraft intcrfaces) arc included in Figure 3.4.1-3 and in Appendix 5.4

Insrument Wirs List / Pin Assignments, but this ICD does not provide derailed paragraphs, diagrams, or schematics

forthcsc interfaces. The Interhce Control Drawings contain information on all conncctor markings and locations

for each modulc. Appendix 5.4 of this document conains wirc size, sigral names, pin assignments for all

connectotE.

3
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I Note: Ttrese boxes contain spacecraft controlled relays (See section 3.5.5). Spacecraft connections are not shown.

Figure 3.4.1-3 Instnrment Modulc Harness lnterconnects

Table 3.4.1-2 Instrument Erternal Harness Cable Lengths

Item Cable Connections Maximum Cable Length
(meter)

I Instrument (any module) to Spacecraft 7

2 Electronics Module to Sensor Module 4

3 Electronics Module to Power Supply Module 2

4 Power Supply Module to Sensor Module 4

J Elecronics Module Test Connectors l5
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3.4.1.4 Test Connectors

The test points shown in Figure 3.4.14 shall be provided by the instrument to facilitate testing and ensure

conformance with the system specification.

Figure 3.4.1-4 Test Connector Interface
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A separate test connector shall contain means to veris lnstrument Power lnput fuse integrity. Test points shall be

internally buffered so that the instnrment performance is not affected when monitoring. Short circuit protection of
all test poinB shall be provided. The instnrment shall operate within specification while a test point is shorted to

ground.

The spacecraft shall provide access to the Electonics Module test connectors while the instrument is mounted on

the spacecraft. The spacecraft manufacturer shall provide the test cables necessary to access the Electronic Module

test connectors while the instmment is mounted on the spacecraft. The spacecraft shall provide access to the wires

from instnrment mounted accelerometers and thermocouples. Ifi shall remove or terminate the accelerometer and

thermocouiletires

s'\.
B,J
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33.2 Power

The spacecraft shall provide all power needed to operate the insfilment through a single non-redundant lnstrument {

Power tnput- The interface shall be as shown in Figure 3'4'2'l'

Figure 3.4.2'l Instrument Power lnPut Interface

The DC/DC converters within the instrument's Power Supply Module shall provide redundant primary side fusing

asspecifiedinTable 3.4.2-l.lnstrumentheatersshallmakeuseofthelnstnrmentPowerlnputwithoutaconverter

and shalt have redundant fusing located in the instnrment's Power suppty Module' All other instrument loads shall

receive their power ftom the instrument's power converters. Atl insmrment power converters shall be synchronized

Instrument Power Input

32
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to the instrument's master clock during normal operation (excludes standby mode).

ffequency shall be 100 kHz +4100 ppm.

Table 3.4.2-l Instrument Power lnput Fuse RequiremenG

3.4.2.1 DC Voltaee

The spacecraft shatl provide the lnstrument Power Input voltage as defined in Table 3.4.2-2.

Tablc 3.4.2-2 Instrument Power DC Voltage

Document 81?57514

The power converter switching

Item Description Maximum Current
(Amps)

Fuse Rating
(Amps)

I Side- I DC/DC Converters 4.3 t0

2 Side-2 DC/DC Converters 4.3 l0

3 Filter Wheel Motor (No.l or No.2 ON) 0.9 J

4 Thermal Control A 3.2 7

5 Thermal Conrol B 3.2 7

6 Side Select Relay Buffer 0.1 3

7 Cooler Outgas 2.2 l0

t Filter Wheel Outgas #l 0.8 3

9 Filter Wheel Outgas #2 0.8 3

Item lnstrument Power Input Voltage (Vin)

@ Instrument Connector Requircd Instrumcnt Performance

I +40vdc<Vin<+43vdc The instrument shall meet all requirements

for Normal and StandbY modes.

2 0Vdc < Vin < +40 Vdc Not required to meet any performance

requirernens. The insrument shall not

be stessed and shall not draw more than

150% of the Power drawn at Vin = +40

Vdc.
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3 4.2.2 Voltaee Transients

The spacecraft shall limit voltage transients on the Instrument Power Input to the range specified in Table 3'4'2'3'

The transient condition shall tast no longer than 400 microseconds and shall not occur at a ftlte greater than 2 per

second.

Table 3.4.2-3 Instrument Power Voltage Transients

3.4.2-3 Instrument Power Consumotion

The foltowing sections specif the modmum powcr that the instrumcnt shalt draw from the spacecraft at Beginning-

of-Life (BOL). The insrument's End-of-Life (EOL ) polver consumption shall not exceed the maximum BOL

values by morc than 5%.

3.4.2.3.1 Steadv-State BOL Power 4 -'

{"i

The ma;cimum steady-state BOL power (Excluding Scan Transients) from the instrument shall not exceed the

maximum vatues specified in Table 3.4.24. The instrument's Thermal Control Heater shall provide proponional

contol which, when thermally stabilize4 will tlTically draw the steady-starc Powsr (Wss) shown in Table 3'4'24'

This number assumes that thc instnrment is thermally decoupled from the spacecraft. At initiat turHrn and until

thermal control is established, the Thermal Confiol Heater shall draw no more than thc ma:timum Power (Wmot)

shown in Tablc 3.4-24. The numbers shown in Table 3.4.24 are for a single set of Thermal Control Heaters'

The instrument,s Cooler Outgas and Anti-Contamination Heaters shatt provide thermostatic (bang-bang) control

and shall Jraw no more than the mo<imum power (Wma:t) shown in Table 3'4'24

r)
',,3

Req uired Instrument Performance
Instrument Power Input Voltage (Vin)

@ Instrument Connector

(Recovers within 400pSec) (paragraph 3.4.3.3) for Normal and Standby

modes.
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Tabfe 3.4.2-4 Maximum Steady-State BOL power (@Vina2\')

3.4.2.3.2 Trursient Curreng

The ransicntcurrenB produced on the Instrument Power Input by the instument shalt not exceed the ma;rimum
values specified in Table 3-42'5. Any Eansienr shorter than 2 milliseconds shall be characterized with a temporal
resolution of at least 50 microseconds. The Scanning transient shall not occur more often than t0 evens per
second.

Table 3.4.2-5 Transient Currents

Operating Conditions Maximum Current
(Amps)

Turn-On & Mode Switching e 2ms"c) 4.3
St+RinS (5 l0 eventVseconfl 3.9

Item Description Launch Orbit
Raising

On-Orbit
Storage

Initial
Outgas

Normal
Operation
(Includes
Eclipse)

I Standby:

(Telemery & Filter Wheet ON)

29W 29W 29W 29W 29W

2 Normal Operation: 59W 59W
(ElectronrG & SCan ON @;IW

3 Thermal Conrol Heater (lof 2):
High Power (l l2Wmax)
Low Power(75Wrnor)

76Wss

I l2Wmax
76Wss

I l2Wmat
36 Wss

I l2Wmax

36 Wss

l l2Wmo<

4 Cooler Outgas Heater:
High Power
Low Power t5w

tzw

5 Anti€ontamination Heaten
Normal

Backup (20Wmax)
2W

6 Filter Wheel Control Hearer 4W
7 Filter Wheel Outgas 3lwt Toal Power 29W l20Wss

l56Wmax
l05Wss

14lWma,r
237Wss'

3l3Wmot
l30Wss

206Wmax

hJ
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3.4.3 Electromasnetic Compatibiliw (EMC)

The spacecraft and instnrment shall be designed for electromagnetic compatibility using MIL-STIl54l and

MIL-STD46I as design guides. Conformance to EMC requirements shall be verified on both elecuonics Side I

and Side 2 of every flight unit, except when noted otherwise, using MIL-STD462 asa guide'

3.4-3.1 Steadv-State CE of Power Line

The spacecraft shall be able to toterate the maximum steady-state niurow band Conducted Emissions (CE) generated

@*-by the instrument and fed back to the Instnrment Power Input. The instnrment's Power Line

not exceed the values shown in Figure 3.4.3-1, which contain l2dB margin over prior instrument test results above

300H2 This requirement applies ftom 30Hz to.lMegahertz at the measurement bandwidths shown in Figure 3'4'3'

l.
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Figure 3.4.1t Steady-State CE of Power Line
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3.4.3.2 CE of Selected Sisnal Lines

The spacecraft shalt be able to tolente the maximum peak-to-peak Conducted Emissions (CE) generated by the

instrument. The insrument's CE on Selected Signal Lines shalt not exceed the values shown in Table 3.4.3'1. This

rcquirement applies to the output signals, electronic sides, and the scan operating modes definod in the Table 3'4-3-

l. This requirement applies only to rhe limited number of selected spacecraft-to-instrument interface signals shown

in the table-

Table 3.4.3-l CE of Selected Signal Lines

$)

lnstrument Output Signal Scen Operating Modc Maximum CE

GMHZ Bandwidth)

Proportional Command

a- Data Strobe

ServoOff < 150 mVpp

Scarr Stanrs

a EfiN Scan Direction

b. VW Slew Status

c. N/S Scan Direction

d. N/S Slew Starus

Normal Frame 5250 mVpp

Mirror Position

a Data Request

b. Dara SFobe

c. Data

Idle J250 mVpp

Wideband Daa tdle < 150 mVpp

Bi-Level Telemecy

a. Frame Status

b. Space Look Status

tdle & Star Sequence Logic "l"5 100 mVpp
Logic "0" 150 mVpp

{nalogTelemery
a. Baseplate Temperanre #l
b.+l7V Electronics

Star Sequence 120 mVp-p
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3.4.3.3 Steadv-State CS of Power Line

The spacecraft shall provide the instmment with the Instrument Power Input with interference levels below the

instnrment's specified Power Line Steady-State Conducted Susceptibility (CS), which is shown in Figurc 3-4-3'2.

This requirement excludes noise volt"ges causes by conducted emissions from the instrument itself. Only additive

noise generated by the spacecraft itself should be tested to this requirement. The instrument shall meet all

performance requirements when subjected to the steady-state narrowband interference voltage superimposed upon

the Instrument Power Input voltage as shown in Figure 3.4.3-2. This requirement applies from lHz to 5 MHz.

?E€to
9ao
oEe
Eus
3 -zo
o

{,#
tro

Frcquency (KlE)

Figure 3.4.92 Steady-State CS of Power Line

3-4-3.4 CS of Selected Simal Lines

The spacecraft shall provide the insuument with the specified signal inputs having interference levels below the

instnrment's Conducted Susceptibility (CS) as specified for Selected Signal Lines as shown in Table 3.4.3'2- The

instrument shall meet the performance requiremenB stated in this section when subjected to the steady-state

narrowband interference voltages superimposed upon the instrument input signals as shown in Table 3.4-3'2. This

requirement applies only to the signals specified in this section. The conducted susceptibility requirement is

constanr at 200 millivolts or 100 millivolts, whichever applies, from I Hz to 150 kHz, and decays at'20 dB/dx'ade'

frorn 150 kHz to 400 kHz. The conducred susceptibility requirement for these signals is satisfied if the echoed data

in the instnrment output data stream matches the original inpus.

38
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Table 3.4.3-2 CS of Selected Signal Line

3.4.3.5 Common Mode Voltaee Noise

The maximum spacecraft generated broadband common mode noise benueen chassis and instument secondary

rehm as measured at the instrumcnt interface shall not exceed the tevels specified in Table 3.4.3-3 when configured

per Figure 3.4.1-2.

Table 3.4.3-3 Common Mode Voltage Noise

Measurement Method Frequency Range Ma,ximum Level

Broadband Oscilloscope

(Bandwidth = 400 MHz)

up to 400 MHz + 0.5V peak-to'peak

Narrowband Specrum Analyzer

( Measurement BW = lkHz)

4Y}lzto l MHz

Above I MHz

t l0mV peak

t l00mV peak

3.4.3.6 Radiated Emissions of Instnrment (RE)

The spacecraft shall be able to tolerate the ma:rimum Radiated Emissions (RE) generated by the instrument- The

instrument's ma,rimum Radiated Emissions, frequency ranges, and measurcment bandwidth specifications shall be

as shown in Table 3.4.34. The radiated emissions of the instnument is specified at a distance of I meter from the

sensor module's optical port while the instrument is operating a Normal Frame-

Scan Operating ModeInstrument Input Signal

Logic "l" = 200 mVp-P

ic "0" = 100 mVp-pa. Data Ready

b. Data
"1" = 200 mvp-p

Logic "0" = 100 mVp-P

Star SequenceAttitude

Timing
Clock

Data (INRI)
Gatea.

b.

c.
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Table 3.4.3-i Radiated Emissions of Instrument (RE)

Frequency Range Measurement
Bandwidth

Field Strength

Lower Frequency Upper Frequency

14 kHz 2.4 MHz I kHz 54 dBpV/m

2.4MHz 30 MHz l0 kHz 60 dBpV/m

30 MHz 200 MHz 100 kHz 75 dBpV/m

200MHz I GHz 100 kHz 62dBttYlm
**-**'I6t{t-.-" -***--TOGHZ-- *Tz7dtsfiVlffi*-

401.700 MHz 402.400MH2 100 Hz -10 dBpV/m

406.000 MHz 406.100 MHz 100 Hz -13 dBpV/m

2025.600 MHz 2029.800 MHz I kHz -6 dBpV/m

2O32.950MH2 2033.050MH2 I kHz -7 dBpV/m

2034.150 MI{z 2034.250M112 l0 kHz -7 dBpV/m

2034.850 MHz 2034.950Mt[z- 300 Hz -15 dBpV/m

3.4.3.7 Radiated Susceotibilitv of Instument (RS)

The spacecraft shall not produce radiated interference levels in excess of the Radiated Susceptibility of the

instument as defined in Table 3.4.3-5. The rcquirement applies at the frequencies shown in Table 3.4-3'5

at trvo source positions:

a. The source positioned I meter from the sensor module's optical port.

b. The soulce positioned I meter from the sensor module's radiant cooler.

The Radiated Susceptibility requirement is satisfied if no significant increase in noise is seen in the wideband video

sigrals or wideband servo error signals.

{3
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Table 3.4.3-5 RS Test Frequencies and Field Strengths

Function Frequency Field Strength
(50% Modulated
with lkHz signal,

DCPI Repeater 468.800 MHz 0.lV/meter

SAR Repeater 1544.500 MHz l.0V/meter

Sensor Data 1676.000 MHz l.OV/meter

MDL Data 1681.480 MHz l.0V/meter

PDR Repeater
"*-I69t700-ltfl{z-* t:U\U--mffef-*

WEFAX Repeater 1691.000 MHz l.OV/meter

CDA Telemetry 1694.000 MHz l.OV/meter

DCS Pilot Report 1694.450MH2 l.OV/meter

DCPR Repeatcr (Domestic) 1694.500 MHz l.0V/meter

DCPR Repeater (International) 1694.t00 MHz l.OV/metcr

Telemetry DSN 2208.585M112 l.OV/meter

Telemetry DSl.{ 2209.086M\lz l.0V/meter

3.4.3.8 Elecrosatic Arc-Discharee Susceotibiliw (ESDS)

The spacecrafr shall be designed to minimize the occunence of ESD events on the insitrument and shall not allow

discharges gnater than the maximum specified for the instrument.

The instrurncnt shall be designed to withstand both a radiated and direct arc as shown in Table 3.4.3'6without

sustaining pcmanent damage. The direct arc-discharge can occur on any of the 5 exposed surfaccs of the three

insfirment modules. Instnrment operation shall not be impaired after the arc discharge.

Table 3.4.}'6 ESDS Characteristics

Item Description Characteristics

I Discharge Voltage l0 kv
2 Discharge Energy 3 millijoules maximum

3 Peak Current I Amp

4 Time Constant 600 nsec

f, Repetition Rate I sec

4l
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3.4.3.9 Maenetic Field Emissions

The spacecraft shall be able to tolerate the ma"rimum changes in magnetic fields generated by the insbument.

The change in the magnetic field produced by the Electronics or Power Supply Modules, for uy inshlment mode,

shall be less than l0 nanoTesla peak-to-peak, up to a single-pole lowpass bandwidth of 1.0 Ha in any a:<is when

measured at a distance of I meter from any face of either module.

The chari$e in th€ iriagilatie fieH-f,ioilueed'by the iiistfriineiit Sensor lvfitdutq 6r efr'ffiSmimEnrmod€;Shalrbeless

than 20 nanoTesla peak+o-peak, up to a single-pole lowpass bandwidth of I Ha in any acis when measured at a

distance of I meter fiom any face of the Sensor Module.

Magtetic field emissions from the instument module hamess shall be minimized by the twisting of high cunent

wires with their respective retum wires. Chassis cunene shall be minimized by using higl input impedance as

defined in this ICD forthe spacecraft to instrument sigral interfaces.

3.4.3.10 Bondine and Groundine

The spacecraft and instument shall altow bonding and grounding in compliance with MIL-B-50t7 and

MILSTD-I541 and shall comply with the requirements of the Interface Control Drawings. All external electricdly

conductive surfaces, including thermal insulation and thermal control surfaces, shall have provision for grounding to

the spacecraft structure.

{,#
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3.5 Command and Data Handline

3.5.1 Commands

The spacecraft shall control instrument operations by providing commands to the instrument as shown in Figure

3.5.1-1. CUI and CU2 represent the primary and redundant spacecraft Command Units respectively.

Figure 3.5. l-l Commend lnterfacc

3.5.1.1 Bi-Level Command (Electonics ON/OFF)

The space6pfr shall provide the instrument with a Bi-Level command (Electronics ON/OFF) to control the On/Off

state of th e Electronics Power Converter. The signal shall consist of a retay closure through a source impedance of

3 Kohm \ l0/o to the Instrument Power Input to command the Electronics Converter ON. The instnrment shall

respond tq) Electronics ON/OFF signals from either command unit and shall continue to function should a single

commanQ unit fail in the open condition. The command interface circuitry shall be as shown in Figure 3.5-l'2.

l-nSfrU-ri€nt

Spacecraft

Prop. Conntand
ProccerdSilc 2

EED Command - CU2
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Figure 3.5.1-2 Bi-Level Command Schematic

3.5.12 PulseCommurds

The insuument shall rcspond to sigral pulses from either command unit and shall continue to function should a

single command unit fail in the Low condition. The hrlse Command interface circurry shalt be as shown in Figure

3.5. l -3. The spacecraft shall provide the pulse commands shown in Table 3.5 ' l - I '

Figure 3.5.1-3 Pulse Command Schematic

{

("
$

Spacecrd Side I CIBD)

----dP-ac"coft Side 2
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Tabte 3.5.1-l Pulse Command List

,$:3

Item Command Signal Description (For Reference)

I Electronics Side I Select Connects Instrtrment Power Input to side I power converters

and electonics. Switching electronic sides shall only be

possible when Instrum.nt is OL
2 Electronics Side 2 Select Connects Instnrment Power Input to side 2 power converters

and electronics. Switching electronic sides shall only be

possible when Instrument is OFF:-
'3' Instnrrncnt ON Dnrrrar fnnrrt tn the AalAo cnnverlers end

provides power for standbY mode.

4 lnstrument OFF Disconnects Instnrment Power lnput from the dc/dc

converters & turns instnrment off.

t Scan Motor ON Provides power to the scan motor'

6 Scan Motor OFF Removes power from the scaD motor.

7 Detector Bias ON Provides bias powerto PC infrared derccton.

I Detector Bias OFF Removes bias power from PC infrared detecton'

9 Patch Temp Control ON
Lorv

noviaes power to patch temperature control and selecB

towest patch operational temperarurc. When energized aftcr

a Parch Temp High Select command, shall set mid level

patch control temPerahtry.

lo Patch Temp High Select Selects highest patch operational temperaorc.

rl Patch Temp Control OFF [emoves power from the patch temperature control.

t2 Thermal Control Heater

No. I ON, Low

powers Sensor Assembly baseplate heater No. I ON in low

heat condition.

l3 Thermal Contol Heater
No.2 ON, Low

Fowen Sensor Assembly baseplate hearcr"No. 2 ON in low

heat condition.

l{ Thermal Control Heaters
HIGH

Selects HIGH power for both baseplarc heaten.

l:5 Thermal Conrol Heaters
OFF

Removes po\'ver from both baseplate heaters.

l{5 Cooler Outgas Heat ON
(Low)

novGs power to radiant cooler heaters and selects low
power condition. When energized following a Cooler Outgas

Heat (High) Select command, the outg:ls heat shall be

terminated and the Anti-Contamination Heat energized'

l'7 Cooler Outgas Heat
(High) Select

Selects high cooler outgas heat.

It Cooler Outgas Heat OFF Commands cooler outgas heater or Anti-Contamination

heater power off.

l9 Auto B.B. Calibrate
Enable

Forces blackbody calibration at next end-of'frarne or

immediately if no frame in process. Restores automatic

black- body calibration.

2S Auto B.B. Calibrate
Inhibit

Inhibis automatic blackbody calibration sequence.

2t Space Look East Selects East side ofearth for space look'

23 Space Look West Selects West side of earth for space look'

2-3 Scan Reset Resets all scan commands to inactive condition and erases

the information in the command registers-

:L
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Item Command Signal Description (For Reference)

24 Normal Frame Start Starts normal frame or repeat sequence.

25 Priority 2 Frame Start Starts priority 2 frame or repeat sequence. Has priority over

a normal frame.

26 Priority I Frame Start Starts priority I frame or repeat sequence. Has priority over

a normal frame or priority 2 ftane.
27 Star Frame Start Starts star sense activity. Has priority over all other frarnes.

2t IMC Range Select High Selects *8 milliradian (optical) IMC compensation inPut

range forN-S & E-W.

29 IMC Range Select Low Selects * 4 milliradian (optical) IMC compensation input
range for N-S & E-W.

-_30. . F,ilrcr,tVheel-Motor I ON -Provides-.pow.E-rrsFi!tp,r"!lhs-.e-!.Mc-lsr-NqJ-'-tsq$-"ti.ltel*-,
Wheel Motors may be powered simultaneously.

3l Filter Wheel Motor2 ON Provides power to Filter Wheel Motor No.2. Both Filter
Wheel Motors may be powered simultaneously.

32 Filter Wheel Motor OFF Removes power from the Filter Wheel Motors.

33 Filter Wheel Housing
ThermalConnol ON

Provides power to the Filter Wheel Housing temPerature

contol circuit.

v Filter Whccl Housing
Thermal Contol OFF

Removes power from tlre Filtcr Wheel Housing temperature

contol circuit

35 Filter Wheel Cooler
Outgas Heater ON

Provides power to the Filter Wheel Cooler Outgas Heater

circuit.

36 Filter Wheel Cooler
Outgas Heater ON

Removes power from the Filter Wheel CoolerOutgas Heater

circuit.

]
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3.5.1.2.t Pulse Command Sienal.Characteristics

The pufse command tine shall have the signal characteristics shown in Table 3.5.1'2.

Table 3.5.1-2 Pulse Command Signal Characteristics

Item Description Logic
State

Characteristics

I Voltage I Command present, 26 +4 V dc, referenced to the

JrBrls

2 Current I 100 mA ma,ximum

3 Source Impedance I 4l ohmsmaximum.

4 Volage 0 0.0 *1.5 V dc.

5 Current 0 Diode isolated, minimal cunent.

6 Load lmpedance 290 ohms minimum,20 Kohms maximum.

7 Pulse Widttr I 40 msec minimum, and 100 msec nominal.

t Pulse Rise Time I I (X) microseconds maximum.

9 hrlse Fall Timc I Diode isolate4 deermined by load characteristics.

lo Return Line lsolation The pulse signal retrn shall be isolated from
primary power return by 100 Kohms.

ll Pr.rlse Threshold fire relays shall not respond at an inPut voltage less

than 9.0 Vdc.

3.5.1.3 Prooonional Commands

The spacecrzftshall provide scan frame information to the insbument via hoportional Commands- The

proportional command signals shall be cross-strapped in each side of the receiving circuitry so as to opcrate from

either side of fie source circuiry. The Proportional Command interface circuitry shall be as shown in Figure 3 '5' l -

4. The redtrndant lincs shall rcrnain in the'Zero' state.
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Spacecraft Side 1 C[BD) lnstrument Side

t3c<

tx

1

.r01,

b 3.tt|(

"*.T f'*v9 "{:28
td(

.lot,
D|l

t!o(
tx !.ltx

{J

-l (Sr
I

tllt!t
r Eql.

o-

-i 
(S.rtGAborr.) 

i

ii-
mc sAboue)

i@

b

4 uatt
,E'/,t.

:*
i

-'- ,x.

-€
H-lnb+

ulrt
qE'aa

-+
lnsfir.rment Side 2

(S.n..SllG l)

Spacecraft Side 2

(S.rcessi:b 1)

C.a l-lttRrrt

I @.

@r

; l@*

Figure 3.5. l-4 Proportional Command Schematic

The spacecraft shall provide the.'Data" and "Data Ready" signals to the instrument. Upon receiving the "Data

Ready,, signal, the instrument shall provide a "Data Strobe" signal to the spacecraft. O:r the *Data Strobe" signal's

rising edge, the instmment shall latch the "Data" and the spacecraft shall update the "Data". Figure 3'5' l'5 shows

the timing diagram for thc Proportional Command interface'
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Data Ready

Data Strobe
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Figure 3.5.1-5 Proportional Command Timing Diagram

The "Data" Signal shall have the characteristics shown in Table 3'5.1-3.

Table 3.5.1-3 Proportional Command 'Datan Signal Characteristics

Itcm Description Logic
LCVeI

Statc Characteristics

I Word Length 24 bits

2 No. of Words percommand message 4 Words

3 Signd Level l
0

4.35V to +5.35V

-0.2Vto+0.6V

4 Source Impedance l
0

3.7 Kohm ma;r

1.2 Kohm max

5 hlse Repetition Frequency 1,000 - 10,000 Hz

6 Time Interval Between Words 0.25 scc minimum

7 Rise/Fall Time Less than 5 microseconds

t Delay of data update relative to strobe
(gated clock) pulses rising edge

2 microseconds to 25
microscconds

.9 Conducted Susceptibility Refer to paragfaph 3.4.3.4
and Table 3.4.3-2.

3.5.1.3.2 Prooortional Command "Daa Readv" Sisnal Characteristics

A single data ready pulse shall be used for each command data word . First data bit shall be on the data line at start

of Data Ready Signal. The "Dara Ready" Signal shall have the characteristics shown in Tablb 3.5.1-4.
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3.5.1.3.3 Prooonional Command "Data Strobe" Sigtal Characteristics

The "Data Strobe' Sigral shall have the characteristics shown in Table 3.5.1-5.

Table 3.5.1-4 Proportional Command 'Data Ready' Signal Characteristics
Tt

Table 3.5.1-5 Proportional Command 'Data Strobe' Signal Characteristics {

,:$

Item Description Logic
Level

State Characteristics

I Waveform Single pulse, during which
time the data must be

collected.

2 hlse Width l00ms *5 mS.

3 Signal Level I

o.,--..

Active
- lnactive,-

+4.35V to +5.35V

-A )V ta +n Kl/

4 Source Impedance I

0

3.7 Kohms ma:<

1.2 Kohms max

5 Time Between hrlses 0.25 sec minimum

6 Time for4 Daa Words 1.25 sec minimum.

7 Conducted Susceptibility: Refer to pamgaph 3.4.3.4 and

Table3.4.3-2.

Item Ihscription Logic
Level

State Characteristics

I Waveform Square wave

2 No. of Pulses 24per command data lVord

3 Signal Level I

0

Active

Inactive

+4.5V to +5.5V

-0.2v+0.5v

4 Source Impedance I

0

3.7 Kohm max.

1.2 Kohm ma:t

5 Pulse Repetition Frequency 1,000 - 10,000 Hz

6 Duty Cycle 40o/o *5o/o High, 600/o *5Vo Low

7 Delay of Leading Edge (0 to I
transition) of first pulse from
leading edge of Data ReadY

Pulse

20 ms sec. max.

t Rise/Fall Time Less than 5 microseconds

9 Conducted Emissions Refer to paragraph 3.4'3.4 and Table

3.4.3-r.
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3.5.1.3.4 Proportional Command Format

The Proportional Command Data shall be serially transmined to the instmment in a command message format
consisting of four sequential data words of 24 bits each. The four words shatl be contiguous in order to mainain the

conect definition of the individual bis. A ransistor bi-level telemetry bit (Command Receipt Incomplete Status)

shall be provided by the instnrment to indicate when a complete four word command has been received. Once the

command is loaded, the contents of the command registers (Command Echo) shall be included in the wideband data

as part of the telemetry data block. Each header and railer daa block shall contain sufficient status information to

Tg5g1!v$9lt gl$gfogfgf:_"t99 coqg_Tgle€l!!grs-(!!ofnra!, lnority 2, Priorify .1, or Star) is es!iva_tr9__* -
proportionalcommands shall have the format shown in Figure 3.5.1-6 and Table 3.5.1-6.

Bit:23 22 21 20 19 1E 17 16 15 14 13 12 11 10 I E 7 6 5 4 3 2 I 0

Word I

Wbrd2 Y€-lrtlncrunuil Y-$rrCFb

Word3

Word4 Y-S-bplnccmat Y-Sbp Cydr

oz3|J73|'2?o

I w;'d.l f v',"'d- l--*' I I -*' l.;'
SHIFT

NoE : (1)A0tS&rlrightirsiificd.
(2) tt o.d 1,8n Oisffi motrncsiegr

Figure 3.5.1-6 Proportional Command Format

= UNUSED BfTS

3
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Table 3.5.1-6 Proportional Command Content

3.5.1.4

The spacecraft shall provide redundant EED commands to the instrument in order to energize an Electroexplosive

Device (EED) which releases the spring loaded radiant cooler cover' command verifrcation shatl be provided in the

instnrment's bi-level telemetry by sensing the cooler cover's stanrs using position switches' Figure 3'5' l-7 is a

schematic of the Command circuits.

{:\" ,-"

di,''\i;:
3,
:7:#

.jb

;

Description

tntriUits.aiUftilion to permit sequential star sensmg'

Defines the Frame PrioritY as:

BitNumber
17 16 Frame Prioriw

0 0 Normal

-. 0-- - !* , ry9"'"t9?--
I 0 PrioritY I

l l Star Sense

returns the instnrment to

idle mode at nadir. Command register information is

is (E-W) and in
X, Y Frame Start (CYcles,

IncremenB)
i nd suPPress BB

Cal during Sounding Frame
6'"ett

Defines the scan mode as:

BitNumber
17 16 Scan Mode

t 0 SingleStep(ll2Opradian)'0't SecDwell

0 I Single Srcp (l l20pradian)' 0'2 Sec Dnrell

I O Single Step (l l20pradian)' 0'4 Sec Dwell

Double Step (2240pradian),0'l Sec D'well

(E-lV) and in Y-dds'X Y Frame StoP (CYcles"

Increments)
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Figure 3.5.1-7 EED Command Schematic

3.5.2 Telemew

The instnrment shall provide the telemetry interfaces shown in Figure 3.5.2-1. The following scctions defrne the

requiremenB for the telemetry which interfaces directly to thc spacecraft and not the status or housekeeping

telemetry ruhich is included in the wideband data

3

Spacecrafi Side 1 ffBD)
fvh|s
T Aml
T. Fir!

- -t-t\_OitlArm <onF
k

Lt irt

Instrument Side 1

+l

_l eeo

Spacecrafr Side 2

(Sr|lr.3Sid. tl

Instrument Side 2

(Sdn a3slrcl)

Spaeeaaft

Relay Bi-Level Telemetry

Transistor Bi-L.evel Telemefy Plriphsrl1{o.2
5t!! 2

P.rtncA no.2
sbl

N.S Scrvo A'nP
Sidc 2

N-S SrwoAmp
stb 1

E-WS*voAmp
Sltc 2

Figure 3.5.2-l Telemetry lnterface
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3.5.2.1 Bi-Level Telemetrv Outouts

Relay and Switch Bi-level and Transistor bi-levet interfaces shalt be provided as shown in Figure 3.5.2-2 and Figure

3.5.2-3, respectively.

Spacecrafi Side 1 OBD)
+V-r

Instrument (Non-Redundant)

-rSpacecraft Side 2

(SlrrsSlttcl)
tq l-. |llrrt+

Figure 3.5.2-2 Retay and Switch Bi-Level Telemctry Schcmatic

Figure 3.5.2-3 Transistor Bi-Level Telemetry Schematic

Bi-Level Telemetry outputs to the spacecraft shall be provided as defined in Table 3.5.2-1. Relay and Switch Bi-

Level Telemetry shall be valid in all operating modes including Standby and Instrument OFF. Transistor Bi-Level

Telemetry shall become Valid with the Elecnonics ON command.

{

{""

a'!

€*

tp

3

Instrument Side 1

Instsument Side 2

Spacecraft Side 1 FBD)
.Y

Spacecnafi Side 2

(S1llaSitcl)
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Table 3.5.2-l Bi-Level Telemetla Output

'$:3

Item Telemetry Description Source Logic *0' Logic *l' Sampling
Intenal
less than:

I Cooler Cover Deployed
Status

Switch Deployed Not Deployed l0 sec

2 Cooler Cover Captured Status Switch Capnrred Not Captured l0 sec

3 Elecronics Side l/2 Select Relay Side-2 Side'l l0 sec

4 Patch Control Heater
ON/OFF Status

Reht* oFF-" 
* "-IoSec-*-

5 Patch Temp Sepoint Select Relay Low OR
Medium

Temp
Setpoint

High Temp Sepoint l0 sec

6 hector Bias ON/OFF Stams Relay OFF ON l0 soc

7 Thermal Control #l ON/OFF
Staos

Relay OFF ON l0 scc

t Thermal Control #2 ON/OFF
Status

Relay OFF ON l0 sec

9 Thermal Control HI/LOW
Select

Relay Low Power High Power l0 sec

l0 Scan Motor ON/OFF Status Relay OFF ON l0 sec

ll Space Look E/W Select Relay West East l0 sec

t2 IMC Range HIfi-OW Select Relay Low Range High Range l0 sec

l3 Cooler Outgas ON/OFF
Status

Relay OFF ON l0 sec

l4 Cooler Outgas Select #l Relay Low Power
OR

Anti-lceON

High Power l0 sec

l5 Instrument ON/OFF Sarus Relay OFF ON l0 sec

r5 Filter Wheel Outgas Status Relay OFF ON l0 sec

t7 FilterWheel Cntl Ht Sarus Relay OFF ON l0 sec

tt Filter Wheel Motor #l Status Relay OFF ON l0 sec

l9 Filter Wheel Motor #2 Starus Relay OFF ON l0 sec

20 BB Cal ln Progress Status Transistor When

settled at
end location
after end of
BB Cal
sequence.

When slew leaves

space look and starts

toward BB.

I sec

2l BB Cal Auto Status Transistor As soon as

BB Cal
Inhibit is

received

When BB Cal Auto is

active

I sec

), Cornmand Receipt
Incomplete Status

Transistor When fourth
word (96th
bit) is

When the first
command word (lst

I sec
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Item Telemetry Description Souree Logic "0' Logic "1" Sampling
Interryal

less than:

received bit) is received

23 Electonics ON/OFF Satus Transistor When
Electronics
ON signal
present

When Electonics
OFF signal prcsent

I sec

24 Frame Scan Status Transistor Only when
at rest with
no command
active.

When in.rny scan

condition (scan,

calibrate, star serre)

I sec

25 hiority Frame Staus Transistor When any
other or no
activity.

When a Priority
Frame or Star Sense

message is being
acted upon. (At start
of slew to star, etc.)

I sec

25 Scan Reset Status Transistor When next
command
message is
received

When Scan Reset
pulse is received

I scc

27 Space Look In Progress
Satus

Transistor When
starting next
valid scan

At beginning of last

spacelook.

I scc

2t Star Sense Mode Status Transistor All other
times.

During all star frarne
activity, from swt of
motion to star location
until end ofactive star
data collection
interval.

I sec

29 Command Transfer
Suspended Status

Transistor All other
times.

When validcommand
message has been
rcccivcd butnot
transferred to assigted
register.

I sec

30 Dwell Time Select #l Transistor Single Step,
0.1 Sec$
0.4 Sec

Single$ Double
Step, 0.1 Sec OR 0.2
Sec

I sec

3l Dwell Time Select #2 Transistor Single Step,

0.1 Sec OR
0.2 Sec

Single Q$ Double
Step, 0.1 Sec OR 0.4
Sec

I sec



Release 8/L4/97 Document 81757514

3.5.2. l.l Relav and Switch Bi-Level Telemetrv Sisnal Characteristics

Relay and Switch Bi-Level Tetemetry shall be made available for spacecraft monitoring at all times. Thc Relay and

Switch Bi-Level Telemetry provided by the instnrment shall have the characteristics shown in Table 3.5'2'2'

Table 3.5.2-2 Relay and Switch Bi-Levet Telemetry Signal Characteristics

#3

Item Descrintion t egis
State

Characteristics

I Voltage Level I Open relay contact

2 Source Impedance I

0

Greater than I Megaohm

500 ohrns ma:timum.

3 Feedback Volage
(from Telemcry Unit)

I +5.3 Vdc maximum, with a pull-up
resistor of approximarcly 33 Kohms-

4 Volagc Level 0 -0.2 to +0.6 Vdc througb closed relay
contacts.

5 Current Feedback
(from Telemetry Unit)

0 1.0 mA maximum.

6 Sampling Interval See Table 3.5.2-l Bi-Level Telernetry

OutPut.

7 Conact Characrcristics Gold contacts, closed impedance less

than 100 ohms, end-of-life, at 50

microamperes test current.

t Conducted Emissions Refer to pamgraph 3.4.3.2 and Table
3.4.3-1.

9 Minimum of 2 TLM rentrns
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3.5.2.1.2 Transistor Bi-Level Telemetrv Sienal Characteristics

Transistor Bi-Level Telemetry provided by instrument electronics shall have the characteristics shown in Table

3.5.2-3.

Table 3.5.2-3 Transistor Bi-Level Telemetry signal characteristics

Item Description Logic
State

Characteristics

I I

0

- 
Open ttanSistati Coneetdi:

0 to +0.5 Vdc.

) Sink Cunent 0 The source shall be able to sink up to 0.5

milliamperes.

3 Source Impedance I Greater than I Megaohm.

4 Sampling lnterval See Table 3.5.2-l Bi-Level Telemety
Output.

5 Feedback Voltage
(From TelemetrY Unit)

I ffipull-upresistorof
approximatelY 33 Kohm.

6 Conducted Emissions @.2andrabte3.4.3-1.
7 Rise and Fall Times TTL compatible, less ttt* 5 ticroseconc[
t lnterface Circuit The drive circuit shall have the tlpical

configuration shown in Figlrelf .24'

3.5.2.2 Analoe Telemerv

The instrumcnt shall monitor analog telemetry sigrals (temperatures, voltages, and currents) and provide Analog

Tetemetry ourputs to the spacecraft. The output drive circuit shall be provided as shown in Figurc 3'5'24'

Figure 3.5.2-4 Analog Telemetra Schematic

Instrument (Non-Redundant)Spacecraft Side 1 (IBD)

Spacecraft Side 2

(Sa.nc as Sidt t)
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Analog Telemetry outputs to the spacecraft shall be as defined in Table 3.5.2-4. These outpuB in units of Volts will

be converted by ground processing to engineering unis (degree C., Kelvin, Amps, Volts) through the use of

conversion equations and instnrment unique telemetry coefficients provided by ITT. Listed for each telemetry

function is the signat conditioning performed on the signal (buffered, switched, precision OR'd, & diode OR'd).

Buffered functions provide the same output for both Side-l and Side-2 operation. Switched, prccision OR'd, and

diode OR'd functions provide a different output depending on which instument side is powered. The table also

indicates the telemetry function's validity during the different operating modes.

Table 3.5.2-4 Analog Telemetry

Item Telemetry Description Telemetry
Signal

Condition-
ing

Instru-
ment

ON

Elec-
tronics

ON

Scan
ON

Sampling
Interval
less ftan:

I Elec-tronics Temp #l Buffer Valid Valid Valid 50 sec

2 Electronics Temp #2 Buffer Valid Valid Valid 60 sec

3 Power Supply Temp Buffer Valid Valid vdid 60 sec

4 Sensor Assy Baseplate Temp #l Bufrer Valid vdid Valid 60 ssc

5 Blackbody Tgt Temp #5 (Side l)
Blackbody Tgt Temp #l (Side 2)

Switched Valid Valid Valid 60 sec

6 Blackbody Tgt Temp #6 (Side l)
Blackbody Tgt Temp #2 (Side 2)

Switched Valid Valid Valid 60 sec

7 Blackbody Tgr Temp #7 (Side l)
Blackbody Tgt Tenp #3 (Side 2)

Switched Valid Valid Valid 60 sec

t Blackbody Tgt Temp #t (Sidc l)
Blackbody Tgt Temp ia (Side 2)

Switched Valid Valid Valid 60 sec

9 Telescope Primary Temp Bufrer Valid Valid Valid l0 sec

l0 Telescope Secondary Temp #l Buffer Valid Valid Valid I sec

ll Telescope Secondary Temp #2 Buffer Valid Valid Valid I sec

12 Telescope Secondary Temp #3 Buffer Valid Valid Valid I sec

l3 Scan Mirror Temp Buffer Valid Valid Valid l0 scc

t4 Visible Optics Temp Buffer Valid Valid Valid 60 sec

l5 Louver Radiator Temp Buffer Valid Valid Valid 60 sec

l6 Cooler Housing Temp Buffer Valid Valid Valid 60 sec

l7 Cooler Radiator Temp Buffer Valid Valid Valid 60 sec

l8 Cooler Patch Wide Range Temp Buffer Valid Valid Valid 60 sec

t9 Cooler Patch Narrow Range Temp Buffer Valid Valid Valid l0 sec

20 Filter Wheel Motor Temp Buffer Valid Valid Valid 60 sec

2l Filter Wheel Housing Temp Buffer Valid Valid Valid 60 sec

,, Filter Wheel Radiator Temp Buffer Valid Valid Valid 60 sec

23 Filter Wheel Motor Current #l
Filter Wheel Motor Cunent #2

Precision

oR'd
Larger
Signal
Valid

Larger
Signal
Valid

Larger
Signal
Valid

I sec

24 Filter Wheel Cntl Htr Volt (Side-l or
2)

hecision
oR'd

Invalid Valid Valid 60 sec

25 Inshtment Power Input Cunent Buffer Valid Valid Valid I sec
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Item Tetemetry Description Telemetry
Signal

Condition-
ing

Instru-
ment

ON

Elec-
tronics

ON

Scan
ON

Sampling
Intenal
less than:

26 E-W Servo Cunent (Side-l or 2) Precision
oR'd

lnvalid Invalid Valid I sec

27 N-S Servo Current (Side-l or 2) Precision
oR'd

Invalid Invalid Valid I sec

2t Patch Control Heater Voltage Buffer Valid Valid Valid l0 sec

29 Reference +l0V #l Buffer Valid Valid Valid 60 sec

30 TLM +l7V (Side-l or 2) Precision
.. ord''-

Valid Valid Valid 60 sec

3l TLM +t lV (Side-l or 2) Diode
oR'd

Valid Valid Valid 60 sec

32 TLM -8V (Side-l or 2) Diode
oR'd

Valid Valid Valid 60 sec

33 Electronics +l7V (Side'l or 2) Diode
oR'd

Invalid Valid Valid 50 sec

34 Elecronics -l7V (Side-l or 2) Diode
oR'd

lnvalid Valid Valid 60 sec

35 Electonics +l2V (Sidc-l or 2) Precision
oR'd

Invalid Valid Valid 60 scc

35 Electonics +tVl (Side-l or2) Diode
oR'd

Invalid Valid Valid 60 sec

37 Elecronics +8V2 (Side-l or 2) Diode
oR'd

Invalid Valid Valid 60 sec

38 Electonics +tV3 (Side-l or 2) hecision
oR'd

Invalid Valid Valid 60 sec

39 Electonics -tV (Side-l or 2) Diodc
oR'd

Invalid Valid Valid 60 sec

.40 Servo+25V(Side-l or2) Precision
oR:d

Invalid lnvalid Valid 60 sec

4l Servo-25V (Side-l or2) Precision
oR'd

Invalid lnvalid Valid 60 sec

42 Servo+9V (Side-l or2) Ptecision
oR'd

Invalid lnvalid Valid 60 sec

43 Servo -9V (Side-l or2) Precision
oR'd

Invalid lnvalid Valid 60 sec

u 5grv6+7Vl (Side-l or2) Precision
oR'd

lnvalid Invalid Valid 50 sec

45 Ssrvq +7V2 (Side-l or 2) Precision
oR'd

lnvalid Invalid Valid 60 sec

{
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3.5.2.2.1 Analoe Telemetrv Sisnal Characteristics

The instnrment shall provide Analog Telernetry signals with the characteristics shown in Table 3.5.2-5.

Table 3.5.2-5 Analog Telemetry Signals Characteristics

The instument output signal level shall be within a range of
9,9?-!9*+5,0*Y49'-r-q&rn9,eq-".!9$9$gna,l,rp.-tqrn.

The spacecraft shall quantize the analog telemetry to 8-bits
minimum.

See Table 3.5.24 Analog Telemetry.

The spacecraft telemefy unit shall have an input rcsistancc of
5 Megaohms minimum.

The output impedance of the insnument shall not exceed
1,000 ohms resistive and 0.01 microfarad of shunt

The instantaneous common mode volage between the signal
renrn line and the secondary power return shall not
exceed the range of -1.0 to +4.5 Vdc.

Because of possible malfunction of the source, the ouput linc
to the TLM Unit shall have limiting circuitry so as not to
exceed the range of -1.0 ro +l1.0 Vdc.

Refer to paragraph 3.4.3.2 and Table 3.4.3-1.
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3.5.2.3

The instnrment shall provide Servo Error Telemetry as shown in Figure 3.5.2'5.

Figure 3.5.2-5 Serro Error Telemetry Schematic

The Servo Error Telemery signals shail be sent to the spacecraft's Multi-use Data Link (MDL) unit and shall be

defined as shown in Table 3-5-2-6.

Table 3.5.2-6 Servo Error

Side-2
Item Telemetry DescriPtion

TelemetrY
Signal

Conditioning

Side-l or 2

StandbY Side-l

I E-W Servo Error (Side-l) Buffer Invalid Valid Invalid

., N-S Servo Enor (Side-l) Buffer Invalid Valid Invalid

3 E-WServo Enor (Side'2) Buffer Invalid lnvalid Valid

4 N-S Servo Enor (Side-2) Buffer Invalid lnvalid Valid

sa.}t
ila
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3.5.2.3.1 Servo Error Teiemetrv Sisnal Characteristics

The Servo Enor Telemetry shall be provided by the instrument and shall have the characteristics shown in

Table 3.5.2-7.

Table 3.5.2-7 Servo Error Telemetrry Characteristics

3.5.3 Wideband Data (Science Data)

The Widebanrd Data output shall be redundant. The Wideband Data output shall be a constant rate (40,000 bits /

sec) tansformer coupled serial output. The Wideband Data interface shall be as shown in Figure 3.5.3- 1.

Figure 3.53-l Wideband Data lnterface

Figure 3.5.3-2 shows the data processing to be done prior to the data being ouput to the spacecraft. A Pseudo Noise

(PN) Code shall be generated by the l3-bit shift register, exclusive OR feedback, and seed word shown in Figure

The instnrrment output signal level shall be within a range of
-3.5 volts to +3.5 volts, referenced to the signal retum.

The spacecraft shall quantize the servo error signals to l0-
bits minimum.

The spacecraft shall sample each servo error sigral at 400
Hzminimum.

Thc spacecraft MDL unit shall have an input resistance of 5
Megaohms minimum.

The output impedance shall be less than l0 ohms.

The instantaneous common mode voltage between the signal
rehrro line and the secondary power rcturn shall not
exceed the range of -1.0 to +4.5 Vdc.

The instrument output signal's DC Scale Factor shall be I 1.7
+0.6 mV/m icroradian (optical).
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3.5.3-2. The seed word shatl be inserted at the beginning of every data block. The Wideband Data shallbc

eictusive OR'd with the PN Code and then NRZ-S encoded prior to being sent to the output transformer.

Seedword:

it

Wideband Data

Instrument
Wideband Data

Output

Figure 3.5.3-2 Wideband Data Processing

The Wideband Data circurry shall be strown in Figure 3.5.3-3.

Figure 3.5.3-3 Wideband Data Schematic

3.5.3.1 Wideband Data Sienal Characteristics

The serial data stream shatl be present on one oftwo sepamte coaxial connectors (one for each redundant output

data channel). The Wideband Data signals shalt have the signal characteristics shown in Table 3.5-3-1.

{" ,'
'R'-,.t

€*

r3

ir------- 
--J-- --

lnsUument Side 2

Spacecrafi Side I OBD)

&



Release s/L4/97 Document 81757514

Table 3.5.3-l Wideband Data Interface and Signal Characteristics

Item Description Cbaracteristics

I Data Rate 40,000 bis/sec +/-60ppm at lEoC.

2 Short Term Stability Shall be < 5 part per l0' over 1.2 seconds.

3 Long Term Stability Shall be < +/- 100 ppm over mission temperature range.

4 Load Resistance 50 Ohms.

5 Output Voltage 3.3 V to 4.7V peak to peak over temperature and life.

6. Voltags Droop Qhrll he < ?o/^

7 Symbol Asymmetry Shall be < l7o.

t Rise and FallTimes Shall be < l0o/o of symbol period.

9 Conducted Emissions Referto paragraph 3.4.3.2 and Table 3.4.3-1.

3.5.32 3-5.3 Wideband Daa Format

This seclion is a defmition of Wideband Data for information only and is not a requircment on the spacecrzft or ihe

instnrment- lhe instnrment's Wideband Data Output shall consist of a single sounding data block t1rye. The daa

block shall contain 250 words. The first249 words shall be a fixed length of l6-bits each and the last (btank) word

,*-*\ shall be of vuiable length. Table 3.5.3-2 summarizes the data contaiied in the daa output. The detailed Format isJ1_
-E ,..."s shown in Appendix A of this document.

Tabfe 3.5.3-2 D*a Block Summary

Item Data
Number of

l6bit Words

I Synchrcnization Daa (zeros plus PN coding) 4

2 Command Status 3

3 Present Scan Address 4

4 BB Cal Timer J

t Command Echo lt
5 Spacecraft Attirude Data il
7 Status Telemery 2

8 Housekeepin g Telemetry 79

9 Star Sense Channel Data 32

l0 Sounding Data (Visible and IR Channels) 76

ll Spare 24

t2 Blank (Variable Length) I

TotalWords: 250

3
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3.5.3.3 Wideband Status Telemetrv Content

This section is a deflrnition of wideband Data for information only and is not a requirement on the spacecraft or the

instrument.

The wideband Staos Telemetry content shall be provided as shown in Tabte 3.5.3-3. The telemetry functions listed

in Table 3.5.3-3 shall be Valid in all operational modes (Side- | & Side-2) except for Standby when the Wideband

Data ouput is unavailable.

Table 3.5.3-3 rrVideband Status Telemetry

#

Item Telemetry Description

Common or
Selected Side Logic *0' Logic sl"

{'

,,,-j::

I Cooler Patch OvertemP Staus Common Overtemperature UndertemPeraure

2 Cooler Radiator OvcrtemP Status Common Overtemperature UnderternPeranrc

3 Cooler Housing OvertemP Stans Common Overt€mPerature UnderternPeraturc

4 Elec{ronics Side ll2 Select Common Side-l Side-2

5 Patch Control Heater ON/OFF Sbtus Common ON OFF

6 Parch Temp SetPoint Select #l Common High Temp
Setpoint

Low $Medium
Temp SetPoint

7 Patch Temp Setpoint Select #2 Common Hieh OR Medium
Temp Setpoint

Low TemP

Setpoint

t Detector Bias #l ON/OFF Staus Common ON OFF

9 Detector Bias #2 ON/OFF Status Common ON OFF

l0 Detector Bias #3 ON/OFF Status Common ON OFF

ll Detector Bias ft4 ON/OFF Status Common ON OFF

t2 Thermal Conrol #l ON/OFF Stanrs Common ON OFF

l3 Thermal Conrol #2 ON/OFF Status Common ON OFF

t4 Thermal Conrol HIILOW Select Common High Power Low Power

l5 Scan Motor ON/OFF Status Selected Side ON OFF

East Westl6 Space Look HW Select Selected Slde

t1 IMC Range HI/LOW Selea Selected Side High Range Low Range

ON OFFIt Cooler Outgas ON/OFF Stanrs Common

t9 Cooler Outgas Select #l Common High Power Low Power$
Anti-lce ON

Common Anti-lce ON High Power$
Low Power

20 Cooler Outgas Select #2

2l Filtir Wheel Motor #l ON/OFF Status Common ON OFF

7',' Filter Wheel Motor #2 ON/OFF Status Common ON OFF

23 Filter Wheel Cntl Htr ON/OFF Status Common ON OFF

24 Filter Wheet Outgas ON/OFF Status Common ON OFF
3
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3.5.3.4 Wideband Housekeeoing Telemetrv Content

This section is a definition of Wideband Data for information only and is not a reguirement on the spacccraft or the

instrument.

The Wideband Housekeeping Telemetry Content shall be provided as defined in Table 3.5.34. These ouputs in

units of Counts will be converted by ground processing to engineering unis (degree C., Kelvin, Amps, Volts,

microradians) through the use of conversion equations and instrument unique telemefy coefficienB provided by

tTT. The iibiC"siioivi wFiii aaaii tetadtry daiC'funaliori ii Veliif oilntdlid-iiiiefCieiicelo tne itiflEretit oltemring-*'.

modes. The telemery functions listed in this table shatl be Valid in all operational modes (Side-l & Side'2) excePt

for Sandby when the Wideband Data ouput shall not be available.

Table 3.53-4 Wideband Housekecping Tclcmetry

,s)

Item Telemetry Description

Common or
Selccted Side Electronics ON

Scan

ON

t E-W Servo Error Selected Side Invalid Valid

2 N-S Servo Enor Selected Side Invalid Valid

3 E-W IMC lnput Selected Side Invalid Valid

4 N-S IMC Input Selected Side Invalid Valid

5 E-Cal Input Voltage Selected Side Valid Valid

6 Electnonics Temp #l Common Valid Valid

7 Electronics Temp #2 Common Valid Valid

t Power Supply Temp Common Valid Valid

9 Sensor Assy Baseplate Temp #l Common Valid Valid

l0 Scnsor Assy Baseplate Temp #2 Common Valid Valid

ll Sensor Assy Baseplate Temp #3 Common Valid Valid

t2 Scnsor Assy Baseplate Temp #4 Common Valid Valid

l3 Sensor Assy Baseplate Temp #5 Common Valid Valid

t4 Sensor Assy Baseplate Temp #6 Common Valid Valid

l5 Blackbody Tgt Temp #l Common Valid Valid

l6 Blackbody Tgt Temp #2 Common Valid Valid

t7 Blackbody Tgt Temp #3 Common Valid Valid

IE Blackbody Tgt Temp #4 Common Valid Valid

t9 Blackbody Tgt Temp #5 Common Valid Valid

20 Blackbody Tgt Temp #6 Common Valid Valid

2l Blackbody Tgr Temp #7 Common Valid Valid

,, Blackbody Tgt Temp #8 Common Valid Valid

23 Telescope Primary Temp Common Valid Valid

24 Telescope Secondary Temp #l Common Valid Valid

25 Telescope Secondary Temp #2 Common Valid Valid

26 Telescope Secondary Temp #3 Common Valid Valid
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Item Telemetry Description

Common or
Selectcd Side Electronics ON

Scan

ON

27 Primary Baflle Temp #l Common Valid Valid

2t Primary Baflle Temp #2' Common Valid Valid

29 Scan Minor Temp Common Valid Valid

30 Visible Optics Temp Common Valid Valid

3l Louver Radiator Temp Common Valid Valid

32 Cooler Housing Temp Common Valid Valid

33 Cooler Radiator Temp Common Valid Valid

34 Cooler Patch Wide Range TemP Common Valid Valid

3}_- - €ooler PatehNaro* RaogeTemp= -.Comnon- Valid

36 Filter Wheel Motor Temp Common Valid Valid

37 Filter Wheel Housing TemP Common Valid Valid

3t Filter Wheel Radiator TemP Common Valid Valid

39 Filter Wheel Motor Current #l Common Valid when FW is
ON

Validwhen FW is

ON

40 Filter Wheel Motor Current #2 Common Valid when FW is
ON

Valid when FW is
ON

4l Instrument Power Input Current Common Valid Valid

42 Thermal Control Current #l Common Valid Valid

43 Thermal Control Current #2 Common Valid Valid

u Thermal Contol Cunent #3 Common Valid Valid

45 Thermal Conrol Current #4 Common Valid Valid

6 Thermal Conrol Current #5 Common Valid Valid

o Thermal Control Current #6 Common Valid Valid

4t E-W Servo Current Selected Sidc Invalid Valid

49 N-S Servo Current Selected Side lnvalid Valid

50 Heater Power lnput Voltage Common Valid Valid

5l Patch Control Heater Voltage Common Valid Valid

52 Signal Ground Common Valid Valid

53 1try eft'd +40V Common Valid Valid

54 Reference Volrage +lOv#l Common Valid Valid

55 Filter Wheel Control Hn Voltage Selected Side Validwhen FW is
ON

falid when FW is

ON

56 TLM +I7V Selected Side Valid Valid

s7 TLM +I IV Selected Side Valid Valid

5t TLM -8V Selected Side Valid Valid

59 Elecnonics +l7V Selected Side Valid Valid

60 Elecronics -l7V Selected Side Valid Valid

6t Elecnonics +l2V Selected Side Valid Valid

62 Pls66e11iss +8Vl Selected Side Valid Valid

63 pggs6enigs +8V2 Selected Side Valid Valid

64 Electronics +8V3 Selected Side . Valid Valid

55 Electronics -8V Selected Side Valid Valid

66 Servo +25V Selected Side Invalid Valid

67 Servo -25V Selected Side lnvalid Valid

.3
,,:i&
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.Item Telemetry Description
Common or
Selected Side Electronics ON

Scan

ON
6t Servo +9V Selected Side Invalid Valid
69 Servo -9V Selected Side Invalid Valid
70 Servo +7Vl Selected Side lnvalid Valid
7l Servo +7V2 Selected Side Invalid Valid
72 Filter Wheel +lEV #l Common Valid when FW is

ON
Valid when FW is

ON
73 Filter Wheel +l8V #2 Common Valid when FW is

ON
Valid when FW is

ON

3.5.3.5 widebanC Data Samole to Scan coordinates Alienment Definition

This section is a definition of Wideband Data for infor.mation only and is not a requirement on the spacecraft or the
insbument.

The visible and IR samples are co-registered with one another at 4 IFOV positions as shown by the scan pattern in
Figure 3.5.34. IFOVs I and 3 are shifted in the East-West direction from IFOVs 2 and 4, rcsutting in an overscan
at each end ofthe scan line. The ground processing will remove the ovencan.

..4:

;gl

,2i

:ti

."e": ;'i":

..3:'.3i

;.'): ;.'):

..tl..l:

;'i'; i.i..: --..--- i.i.:'

;'i'.: ;.i'.; ... ...i.:.:

;'i'1 i.i .,.... ... i./.:

i.j.: i.j.: .-----i.j.:

.lt:

.3i

.2i

.ll

|e- 
overscan Usabte Scan Line Overscan 

I
NtW-tE
I

S

L? = lst Sample of IFOV Number# brWest-to-East Scan Line.

= Succeeding Samples of IFOV Number # br West-to-East Scan Linc.

Figure 3.53-l Scan Pattern
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3.5.4 tmaee Navieation and Reeistration (lNR) Interface

The INR system shall interface to the instmment as shown in Figure 3'5'4'l' The Instnrment provides the

capability to echo spacecraft attiftde data from the INR system in the wideband data stearn' The instrument shall

move the scan mirror in response to the lmage Motion compensation (lMC) signals from the spacecraft' The

instnrment shalr provide feedback to the spacecraft in the form of Minor position and scan Status' INRI and INR2

represent the primary and redundant spacecraft Image Navigation and Registration units, respectively. one signal

;; ;,;9r,9q u";1":l rNl:"i ro:n_", 
Tr*ment. 

Atl INR interfaces with the inshrment share this single

signal renrm as shown by the dashed rine in eigurd t5 ,tt;Figrti6 g-s:tt4,Figuiie 3.5'zt-3;andfigurc-3't'4'8-"*--'"

Figure 3.5.4-l lmage Navigation and Registration (INR) lnterface

G

t
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Spacecraft

E-WOigiEl
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1
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3.5.4.1 Soacecraft Aninrde Data

Information of spacecraft anitude from the spacecraft shall be received by the instmment and shall be included in

the wideband data stream. The INR circuiry shall be as shown in the schematic Figure 3.5.4-2.

Spacecraft Side I OBD)

Spacecrafi Side 2

(SrlEa3Sf'. l)
(Srfic.s Sidc l)

$3

Figure 3.5.+2 Spacecraft Attitude Data Schematic
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The spacecraft shall provide to the instmment the Spacecraft Attitude "Data Request", "Data Strobe" and "Data"

signals. The timing relationship between these signals shall be as shown in Figure 3.5.4-3-

TiminsGate ---.,1- L.-f- 1...
crock _JUlfL JUUT

Figure 3.5.4-3 Attitude Data Timing Diagram

3.5.4.|.I Soacecraft Attltude "Timine 9atc" Sienal Characteristics

The Timing Gae sigrrd shall be active during rcadout of the serial address data No update shall occui to the t8 bit

daa word during this period. The'Timing Garc" signal shall have the characteristics shown in Table 3.5.4'1.

Teble 3.5.&l Spacccraft Attitudc'Timing Gate' Signal Characteristics

Item Description Logic
Level

State Characteristics

I Waveform Active Level (l), during which time
the data must be collected.

2 Signal Level l
0

Active
Inactive

+2-3 to +5.35 V
-02 to +0.6 V

3 Source Impedance I
0

3.7 Kohms mor
1.2 Kohms max

4 Timing Gate Period 0.512 sec minimum

5 Rise/Fall Time Less than 5 microseconds
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3.5.4.1.2 Spacecraft Attitude "Clock" Signal Characteristics

The "Cfock" signal shall have the characteristics shown in Table 3.5.4-2.

Table 3.5.+2 Spacecraft Attitude'Clock" Signal Characteristics

Document 8175751A

Item Description Logic
Level

State Characteristics

I No. ofPulses 88 per command block

2 SignalLevel I

0

+2.3 to +5.35 V

-0.2to +0.5 V

3 Source lmpedance I

0

3.7 Kohm max.

1.2 Kohm max

4 ClockPcriod 500 microseconds

5 Cloekhlse Width (High Level) 62.5 microseconds

6 Delay from Timing Gate's rising
edge to first Clock pulse's
rising edge

312.5 microsecond

7 Risc/Fall Time Less than 5 microseconds
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t',& 3.5.4. I .3 Soacecraft Attitude "Data" Sisnal Characteristics

The..Data" signal shall have the characteristics shown in Table 3.5.4'3'

Tab|e3.5.&3SpacecraftAttitude.Data'Signa|Characteristics

Characteristics
Item Description Logic

Level
State

83 bits of datat Blork-l.en$lt
2 Signal Level I

0

;t.i ia'ri's v"'- - --
-O.2to +0.6 V

3 Source Impedance I

0

3.7 Kohm ma,r

1.2 Kohm ma:<

4 Bit Read Time fnstntment shall Read Daa bit
on Clock's falling edge.

5 Bit Update Time Spacecraft shdl UPdarc Data

bit on Clock's falling edgc'

6 Rise/Fall Time Less than 5 microseconds

3.5.4.2 Imaee Motion Comoensation OMC)

lmage Motion compensation shall be provided by the spacecraft to adjust the North-South and East'west scan t"" s'

positions in order to offset spacecraft and instnrment attinrde deviations as required to meet the system-level INR

specifications.

Two anatog IMC signals (N-s & E-W) shall be provided to the instnrment by each of two spacecraft lMc

computers. The instrument shall cross-strap these inputs so that the IMC signals from either spacecraft computer

can be used by the side r or by the side 2 instrument electronics. A separate bi-level command (IMC Source Select)

shall be provided by the spacecraft to indicate which spacecraft IMC comPuter provideS the active signal' Two

pulse commands (IMC Range Select High, IMC Range select Low) shall be provided by the spacecraft to select the

range and scare factor of the Anarog IMC Signal input. The instlrment bi-levet teremery shall include the IMC

Range select Status. The instrument wideband Data shall include the bi'level tMC Range Select Stanrs and the

Analog tMC signals. The IMC source Select bi-level status need not be measured in the instnrment telemetry' The

interface circuit's schematic shall be as shown in Figure 3'5A4'

t
I

1
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Spacecraft Side 1 C|BD)

Figure 3.5.4-4 IMC Schematic

:3
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3.5.4.2.1 Analoe IMC Sienal Characteristics

The Analog IMC signals shall be generated by the spacecraft and shall be transmitted differentially to the

instument. The Analog IMC signal transitions shall be limited, per the requirements in Table 3.5.44, so as not to

cause simultaneous N-S and E-W curent draws on the Instrument Power Inputwhich would exceed the peak power

limits. The spacecraft shall include Analog IMC signal noise in the spacecraft INR error budget.

The Analog IMC signals from the spacecraft shall have the characteristics shown in Table 3.5.44.

Table 3.5.4-f Analog IMC Signal Characteristics

,,
!

.\
.t

Item Dcscription Characteristics

I Differential Voltage
Range

Analog IMC sigrrals are bipolar and have a ma,rirnum range of +10V. A
positive volage indicates East or North deflection of the scan mirror
when the insuument is mounted with dre radiative cooler facing
north.

2 Source Quantization l2-bitminimum D/A
3 Common Mode

Voltage Range
The insunaneous common mode volage between signd return and

secondary power return shall not exceed +5.0 Vdc.

4 DC Scale Factor Analog sigrals into the instument shall provide for trrro scales depending
on range selected:

l) High Range - 1.25 mV/microradian (optical) forN-S and E-W.

2) Low Range - 2.5 mV/microradian (optical) forN-S and E-W.

5 Receiver Bandwidth The receiver circuit in the instrument shdl contain a single pole low-pass
filter with a -3 dB bandwidth of 2500 Hz +100 Hz The filrcr will
attenuate both differential and common mode noise.

6 I Step Discontinuity I l8 microradian.

7 I Slope 
1 515 milliradians/Sec

t I Slope Discontinuity I
< l5 milliradianJSec
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3.5.4.2.2 Bi-Level IMC Source Select Sienal Characteristics

The Bi.Level IMC Source Select shall have the characteristics shovm in Table 3.5.4-5.

Table 3.5.4-5 Bi-Level IMC Source Select Signal Characteristics

Document 81?5751A

d]

Item Description Logic
Level

Characteristics

t Voltage Level l

0

Open relay contact indicating that the S/C Unit2 IMC
signal is active.

Closed relay contact indicating that the S/C Unitl
IMC signal is active.

2 Source Impedance Greater than I Megaohm

3 Feedback Voltage
(from Spacecraft)

+5.3 Vdc mar(imum, with a pull-up resistor of
approximately 33 kohms.

4 Voltage Level 0 -0.2 to +0.6 Vdc through closed relay contacg
indicating that the S/C Unitl IMC signal is activc.

5 Source Impedance 0 Source impedance 500 ohms mar<imum.

6 Feedback Current
(from Spacecraft)

0 1.0 mA ma,.tirnum.

7 Relay Characteristics Gold conact$ closed impedance less than 100 ohms,
end-of-life, at 50 microamperes test current
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3.5.4.3 Minor Position

The N-S and E-W Mirror Position (excluding IMC conections) shall be provided by the instrument to the spacecraft

as a separate serial data stream. The Mirror Position interface shall be configured as shown in Figure 3.5.4-5.

(.

€",1

Spacecraft Side 1 OBD)

Figure 3.5.4-5 Mirror Position Schematic
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The instmment shall provide Minor Position "Data" to the spacecraft in response to the spacecraft's "Da!a Request"

and "Data Skobe" signals. The timing relationship between these signals shall be as shown in Figure 3.5.4'6-

("3
Data Request

Data Strobe

--t_

-JUUTData

Figure 3.5.+6 Mirror Position Timing Diagram

3.5.4.3.1 Minor Positign "Daa Reouest" Sisnal Characteristics

The "Data Request" sigrrat shall be active during readout ofthe serial data. No new update shall occur during this

perioO. The "Data Request" signal shall have the characteristics shown in Table 3.5.+6.

Table 3.5.4-6 Mirror Position 'Data Rcquest'Signal Characteristics

Iten Description Iagic
Lcvel

Strte Characteristics

I Waveform Active Level, during which time the
data must be collected.

2 Signal Level I

0

Aetive
Inactive

+4.35V to +5.35V

-0.2V to +0.6V

3 Source lmpedance I

0

3.7 Kohms max

1.2 Kohms mor

4 Conducted Susceptibility Refer to paragraph 3.4.3.4 and Table
3.4.3-2.
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3.5.4.3.2 Minor Position "Data Strobe" Signal Characteristics

The "Data Strobe" Signal shalt have the characteristics shown in Table 3.5.4'7.

Table 3.5.4-7 Mirror Position "Data Strobe' signal charicteristics

{

{";

CharacteristicsItem Description Logic
Level

State

I 32per command block

.,

3

Signal Level I

0

Active

Inactive

+4.5V to +5.5V

-0.2v +0.5v

4

Source Impedance I

0

3.7 Kohm max.

1.2 Kohm max

Pulse Repetition Frequency 60 kllz - l2Skllz

5 Delay from risingedge of Data
Request !o rising edge of first
Data Strobe pulse

3.9 microseconds minimum

6 Rise./Fall Time Less than 5 microseconds

7 Conducted Emissions nefero paragraph 3-4.3-2 and Table

3.4.3-1.

*j
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3.5.4.3.3 Mirror Position "Data" Sienal Characteristics

The.,Data" Signal shall have the characteristics shown in Table 3.5.4-8.

Table 3.5.4-8 Mirror Position'Data' Signal Characteristics

3.5.4-3.4 Minor Position Format

. Tlre Mirrorrposition daa shall consist of one 32-bit word with a bit pattern as shown in Figure 3'5'4'7'

E.W E-W N.S
Cycles Increments CYcles

N-S
lncrements

(11bits)(3bits) (11bits) (7bats)

xxxxxxxx xxxxxxxx xxxxxxxx xxxxxxxx
DATA

t
MSB

(bit 32)

t ;,j#?
LSB

(bit 1)

Figure 3.5-+7 Bit Pattern of Mirror Position

For referen ce,Table 3.5.4-9 gives the relationship between cycles, Increments and scan angle'

CharacteristicsItem Description Logic
Level

State

t Block tangih 32 bits

2 Signal Level l
0

4.35V to +5.35V

-0.2V to +0.6V

3 Source Impedance I

0

3.7 Kohm ma:t

1.2 Kohm mo<

Rise/Fall Time Less than 5 microseconds

t Delay from rising edge of Data

Request to the first valid Data bit
being available

I microsecond modmum

6 Bit Read Time Spacecraft strdl Read Daa
bit on Data Stobe's
rising edge.

7 Bit Update Time Instmment shall UPdate Data

bit on Data S8obe's
falling edge.

t Conducted Susceptibility Refer to paragraPh 3.4.3.4
and Tablc 3.4.3'2.

8l
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Tabfe 3.5.+9 Cycle & Increment Equivalent Angles

3.5.4.4 Scan Satus

The instrument shall provide information on scan status to the spacecraft to aid in the generation of Image Motion

Compensation signals. The scan status interface shall be as shown in Figure 3.5.4-8. The spacecraft side of the

interface shall be designed such that a failure on an instrument side- l signal cannot prevent the spacecraft from

rcceiving the insbument side-2 sigral, and vice versa.

tt

t

Item Description Scan Angle
(Degrees - Mechanical)

Scan Angle
(pRadian - Mechanical)

I Each Cycle LSB 2.Et25 49,0t7
2 Each Increment LSB -o.00t003 t7.5

':*
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Figure 3.5.+8 Scan Status Interface

The Scan !51dus signals shall meet the characteristics listed in Table 3.5.4- 10.

Document 9175?51A

lnstrument Side 1

30r---
a Eeir. '

lnstrument Side2

Spacecraft Side 1 OBD)
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Table 3.5.4-10 Scan Status Signal Characteristics

{,

$;*
'

,,::,

Item Description Logic
Level

State Characteristics

I Sigral Level I

0

2-4Y to +5,25V

0.0V to +0.5V

2 Source Impedance I

0

3.7 Kohm max (each signal)

1.2 Kohm mot (each signal)

t." ln pg!- lttr.p_qdan g_e, . 100 Kohm min (each signal)

4 Rise/Fall Time Less than 5 microseconds

S Delay from Acoal
Mirror Drive Signal

1.0 millisecond max

6 Delay Variation 0.5 millisecond max (peak to peak)

7 Sigral Duration:

a" N-S Scan Direction

b. N-S Scan Active
c. E-W Scan Direction

d. E-W Scan Active

I 0.2 to 20 seconds

t Sigral Description:

N-S Scan Direction

I

0

lndicates that the scan mirror, when thc scan is

active, is moving from south to north

Indicates that the scan mirror, when the scan is

active, is moving from north to south.

9 Signal Description:
N-S Scan Active

I

0

lndicates that N-S scan is active and the scan mirror
velocity is l0 degree/second (mechanical).

Indicates that N-S scan is not active.

l0 Signal Description:

E-W Scan Direction

I

0

lndicates thar he scan mirror, when the scan is

active, is moving from west to east

Indicates drat the scan mirror, when the scan is

active, is moving from east to west.

ll Signal Description:

E-W Scan Active

I

0

Indicates that E-W scan is active and the scan mirror
velocity is l0 degree/second (mechanical).

Indicates that E-W scan is not active.

t2 Signal Description:

Frame/l'lo Frame

I

0

Indicates Frame (Active Scan).

Indicates No Frame. It Indicates that the scan is at a

quiescent tocation (home or start of frame) and

that no command message is active'

l3 Signal Description:

Star/No Star

I

0

lndicates that a scan has started moving to the star

location (Star Sense Active).

Indicates that the scan has started moving back to
the previous (Pre-Sar S"qsg) frat9_!993{g!.
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3.5.5 Soacecnft Controlled Relavs

The spacecraft shall provide and control the state of the following relays. These relays shall be located in the

instrument's interconnect harness between instrument modules as shown in Figure 3-4.1-3. Figure 3.5.5-l shows

the Spacecraft Connolled Relay interface.

Figure 3.5.$l Spacecraft Controlled Operations Interface

- " - lnstrumeril-------*

Spacecaft
Controlled

Relays

Scan Motor O€rload to PS

Scan Motor Overload to Perioheral No. 2
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3.5.5.1 Anti-Contamination Backuo Heater

The spacecraft shall provide backup capability to the instrument's Radiant Cooler Anti-Contamination thermal

control circuit. The instnrment's circuit is thermostatically conrolled but the spacecraft's backup heater shalt be

ON/OFF commandable. The interface circuiw shall be as shown in Fisure 3.5.5-2.

Figure 3.5.S2 Anti-Contamination Backup Heater

{,

*,,;
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3.5.5.2 Scan Motor Overload Disable

The spacecraft shall be able to disable the instnrment's Scan Motor Overload function and prevent the scan from

shuning down when it senses excessive current for an extended period of time. The spacecraft controllcd relays

shall intemrpt nvo signals from the scan electronics as shown in the schematic of Figure 3.5.5-3.

Figurc 3.5.5-3 Scan Motor Overload Disable
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3.6 Contamination Control

lhe spacecraft contractor shall comply with the following contamination requirements in order to prevent

contamination from degrading the optical and thermal surfaces of the Sounder.

3.6.1 Ground hocessins

{$

3.6.1.1 Protective Covers

ITT shall provide raanually-removable non-flight covers to protect the insuument scan cavity and thermal control

louvers from contamination and physical damage during pre-launch activities. ITT shatl provide a flight cooler

cover to protcct the radiant cooler to protect the inst'ument cooler components fiom contanrination and physical

damago duing prc-launch activities, as well as from exposure to oontaminants and solar impingement during orbit

raising. hotectivc covers shall only be removed in a Class 10,000 cleanroom (at 0.5pm and 5.0pm per Fed-Std

209) and exposure time strall be limited to the time necessaty to pcrform testin& inspection, and cleaning of the

instnrments.

3.6.1.2 Faciliw Reouiremens

The instnrmens shall be processed in a Class 100,000 cleanroom (at 0.5pm and 5.0pm per Fed-Std 209). Airborne

particle counts shall be taken at least once per week during Class 100,000 operations. During operationsthat

require exposurt of contamination sensitive optical or thermal surfaces, the instruments shall be mainained in a

Class 10,000 cleanroom (at 0.5pm and 5.0pm per Fed-Std 209). The firnctional goal shall be Class 1000 in acnral

pnrctice. Airbome particle counts shall be taken at least once per hour during Class t0,000 operations. The

instnrments shall be maintained in relative humidity environment between 30 and6D/o.

3.6.1.3 Eouioment Requirements

Spacecraft test and ground support equipment shall be designed to preclude contamination of the instrument.

Potential contamination sources such as thermaVvacuum targets and insularion blankets shall be vacuum baked prior

to use with the instmment.

{.:
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3.6.1.4 Purse Requirements

The spacecraft contractor shall provide a gas purge to the instnrment optical cavity during all operations at the

spacecraft facility(s), launch site, launch pad, and during Fansportation and storage. The purge shall be gaseous

nirogen of Grade B, Type I per Mil-P-27401C with purity requirements of 99.99/o nitrogen, I1.5 ppm rnoisture, 5

ppm hydrocarbons, and l5 partictes of <5 pm per standard cubic foot. Filtered air purge with similar requirements

is acceptable. The flow rate to the instrument shall be at least 20 SCFH with an allowable intemrpt of up to 24

hours. All purge hardware (i.e. lines, regulators, valves, etc.) shall be certified at point of interface to thc

insrumtni- eii iiriiJa purge disconnect is performed, the purgi iine ltr.ii 5i piotJaea h-om ;ontaminition.

The launch vehicle shall also provide the instnrment a gas purge consistent with the requirements of Goddard

document S4l5-29 Launch Site hrrge Plan for GOES.

3.6.r.sry
During storagc and tansporation periodg, the instrument shall be bagged in ESD protective material. Witness

samples rcpresentative of the instument sensor module surface shall be examined and changed every six months

during extended storage periods.

3.6.2 Soacaraft Conamination of Insrument

3.6.2.1 Soacecraft and Mission Design Requirements

Multilayer insulation and spacecraft vents shall be directed away from the instrument optical port and radiant cooler.

All spacecraft components (such as insulation blankets, harnesses, and painted surfaces) with the potential to

contaminatethe instument opticat and thermal surfaces shall be vacuum baked prior to thermal vacuum testing with

the instnrrr€nt.

Protective and/or preventative measures shall be taken to prectude particulate contamination of the optical caviry

and ndiant cooler during launch and orbit raising.

The effects of direct or reflected ultraviolet radiation on the contamination of the optical and thermal surfaces of the

instrument shall be considered in the design of on-orbit operations including storage and safe hold modes.

89
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3.6.2.2 Particulate Contamination

The spacecraft shall contribute no more than 0.1 percent area particle coverage to the instntment radiant cooler

vapor deposited atuminum specular shietds, radiant cooler optical solar reflector surfaces, and the "virtual" surface

of the instnrment optical aperture . The spacecraft shall contribute no more than 0.25 percent area particle coverage

on the filter wheel cooler surfaces. These requiremens shall be interpreted as the total allowable end-of'life

confibution from the spacecraft launch vehicle, and spacecraft facitity(s) to instrument contamination over the sum

of all ground processing, launch, orbit raising, and mission activities.

r

3.6.2.3 Molecular Contamination

The spacecraft shall connibute no more than 1.0 mglfrz (100 A) nonvolatile residue to the instnrrment radiant cooler,

fitter wheel cooler, and the "virtual" surface of the instnment optical aperture. This requirement shall bc

interpreted as the total altowable end-of-life contribution from the spacecraft, launch vehicle, and spacecraft

facility(s) to instrument contamination over the sum of all ground procesing launch, orbit raising and mission

activities. This requirement shall include contamination from all sources inctuding spacecraft outgassing and plume

impingement.

9""
3.7 Shieldine from Radiation Environment (TBR) {[ E

The instrument shall be designed to survive ionization and displacement damage produced by the expected ambient

electron space radiation and solar flarc prctons during an extended mission life of 5 years (7 year desigr goal),

regardless of the instnrment's mounting location or orientation on the spacecraft.

The insfument shall be designed to prevent latchups, minimize the occurrence of single event upsets, and

unintentional commands due to cosmic ray spechrm. No damage to the instnrment shall result from any single

event upset or unintentional command.

90
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5.1 NOPO Sounder Dieital Ouout Data Format

5.1.1 Wideband (Science) Data Format

The Wideband Data format shall be as shown in Table 5.1'l-1.

Table 5.1.1-l Wideband Data Format

Documene 81757514

Word Bit(s) Description Content

I Sync Word #l All0's ( F5DB hex After PN Code)

) Sync Word #2 All0's ( 8FE6 hex After PN Code)

3 Sync Word #3 All0's ( 56E9 hex After PN Code)

4 Sync Wordfl4 All0's ( F8B5 hex Aftcr PN Code)

5 E-W Servo Current, Sample I Analog Tlmy, AID Word Format(See Table 5.1.2-l)

6 Bi-level Telemery Word #l
t-5 Fill0's
6 Electronics Side l/2 Select Bi-Level Tlmy (See section 3.5.2.1)

1 Scan Motor ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)

E Filter Wheel Motor#l ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)

9 Patch Conrol Heater ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)

l0 Patch Temp Sepoint Select #l Bi-Level Tlmy (See section 3.5.2.1)

ll Filter Wheel Motor #2 ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)

t2 IMC Ranee HI/LOW Select Bi-Level Tlmy (See section 3.5.2.1)

l3 Thermal Conrol #l ON/OFF Stah$ Bi-Level Tlmy (See section 3.5.2.1)

l4 Thermal Control #2 ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)

l5 Thermal Conrol HI/LOW Select Bi-Level Tlmy (See section 3.5.2.1)

l6 Odd Parity

7 Bi-level Tlmy Word #2

t-5 Fill0's
6 Cooler Housing Overtemp Status Bi-Level Tlmy (See section 3.5.2.1)

I Cooler Radiator Overtemp Status Bi-Level Tlmy (See section 3.5.2.1')

t Cooler Patch Overtemp Status Bi-Level Tlmy (See section 3.5.2.1)

9 Space Look E/W Select Bi-Level Tlmy (See section 3.5'2.1)

l0 Filter Wheel Cntl Htr ON/OFF Status Bi-Level Tlmy (See section 3.5.2-l)

ll Filter Wheel Outgas ON/OFF Status Bi-Level Tlmy (See section 3-5.2.1)

r2 Cooler Outgas ON/OFF Stams Bi-Level Tlmy (See section 3.5.2.1)

li Cooler Outgas Select #l Bi-Level Tlmy (See section 3.5.2.1)

l4 Patch Temp Setpoint Select #2 Bi-Level Tlmy (See section 3.5.2-l)

l5 Cooler Outgas Sclect #2 Bi-Level Tlmy (See section 3.5.2.1)

l6 Odd Parity

E Insutment ID, FW Sync

!.5 Fill0's
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Word Bit(s) Description Content

6-l 0 lnstnrment ID CCA SN - Side Unique

lt Filter Wheel In-Sync Status Logic 0 = Not In Sync, Logic I = In Sync

t2 Detector Bias ft4 ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)

l3 Detector Bias #3 ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)

t4 Detector Bias #2 ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1')

r5 Detector Bias #l ON/OFF Stanrs Bi-Level Tlmy (See section 3.5.2.1)

l6 Odd Puity
9 E-W Cunent Scan Position, High Byte

l-8 Fill 0's

9-l l E-W Cycles Unsigned Binary, MSB (9), LSB (l l)
(l Cycle = 5.625 deg = 2g9t Increments)

r2-t5 E-W Increments (High Byte) Unsigned Binary, MSB (12), LSB (15)

l6 Odd Parity

l0 E-W Current Scan Position, Low Byte

l-7 Fill0's
8-15 E-W Incremena (Low Byte) Unsigned Binary, (t), LSB (15)

l6 Odd Parity

lt N-S Cunent Scan Position, High B)4e

l-6 Fill0's
7-t3 N-S Cycles Unsigrred Binary, MSB (7), LSB (13)

(l Cycle =23125 deg = 236t Incrernents)

lzt-15 N-S Increments (High Byte) Unsigned Binary, MSB (14), LSB (15)

I6 Odd Parity

t2 N-S Cunent Scan Position, Low Byte

t-5 Fill0's
5-15 E-W Incrernents (Low Byte) Unsigned Binary, MSB (6), LSB (15)

t6 Odd Parity

l3 Space Look Timer

l-3 Fill0's
4-r5 Count of Every Filter Wheel Rotation Count Since Previous Space Look (0. I Sec/Count)

t6 Odd Parity

t4 BB Cal Timer

l-3 Fill0's
4-t5 Count of Every l0 Filter Wheel

Rotations

Count Since hevious Space Look (l Sec/Count)

l6 Odd Puity

t5 Scan Conrol Status Word #l See Table 5.1.3-l

l6 Scan Conrol Status Word #2 See Table 5.1.3-l

t7 Scan Control Status Word #3 See Table 5.1.3-l

r8 Scan Conrol Satus Word #4 See Table 5.1.3-l

l9 Scan Control Status Word #5 See Table 5.1.3- I

2A Scan Control Status Word #6 See Table 5.1.3- I

2l Scan Control Status Word #7 See Table 5.1.3-l

22 Scan Conrol Stanrs Word #8 See Table 5.1..3-l

23 Scan Control Sarus Word #9 See Table 5.1.3-l
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Word Bit(s) Description Content
24 Scan Control Status Word # l0 See Table 5.1.3-l
25 Scan Control Status Word #l I See Table 5. 1 .3- l
26 E-W Servo Error, Sample I Analog Tlmy, A/D Word Format (See Tablc 5.1.2-l)
'r'f E-W Servo Error, Sample 2 Analog Tlmy, A/D Word Format (See Table 5.1.2-l)
28 E-W Servo Error, Sample 3 Analog Tlmy, A/D Word Format (See Tablc 5.1.2-l)
29 E-W Servo Enor, Sample 4 Analog Tlmy, A/D Word Format (See Tablc 5.1.2-l)
30 Spare

3l Star Sense Det.l, Sample Video, A/D Word Format (See Table 5.1.2-l)
32 Star Sense Det.2, Sample Video, A/D Word Format (Sde Table 5.1.2-l)
33 Star Sense Det.3, Sample Video, A/D Word Format (See Table 5.1.2-l)
34 Slar Sense Det.4, Sample Video, A/D Word Format (See Table 5.1.2-l)
35 Star Sense Det.S, Sample Video, A/D Word Format (See Table 5.1.2-l)
36 Star Sense Det.6, Sample Video, A/D Word Format (See Table 5.1.2-l')
37 Sar Sense Det.7, Sample Video, A/D Word Format (See Table 5.1.2-L)
3t Star Sense Det.t, Sample I Video, AID Word Format (See Tablc 5.1.2-l)
39 Longwave Ch.l Det-l Video, AID Word Format (See Table 5.1.2-l)
40 Longwave Ch.l Det2 Video, A/D Word Fonnat (See Table 5.12-l)
4l Longpvave Ch.l D€t.3 Video, ArD Word Format (See Table 5.1.2-l)
42 Longwave Ch.l Det.4 Video, A/D Word Format(See Table 5.1.2-l)
43 Shortwave Ch.l6 Det.l Video, ArD Word Format(See Table 5.1.2-l)
u Shortwave Ch.l6 Det.2 Video, A/D Word Format (See Tablc 5-1.2-l)
45 Shortwave Ch.15 Det.3 Video, A/D Word Format (See Tablc 5.1.2-l)
46 Shornvave Ch.16 Det.4 Video, AID Word Format (See Table 5.1.2-l)
47 N-S Servo Current Analog Tlmy, A/D Word Format (See Table 5.1.2-l)
48 Thermal Control Current #l Analog Tlmy, A/D Word Format (See Table 5.1.2-l)
49 Thermal Control Cunent #2 Analog Tlmy, AID Word Format (See Table 5.1.2-l)
50 Filter Whecl MotorCurrcnt #l Analog Tlmy, AID Word Format (See Table 5.1.2-l)
5l Filter Wheel Motor Currcnt #2 Analog Tlmy, A/D Word Format (See Table 5.1.2-l)
52 Instnrment Power Input Current Analog Tlmy, AID Word Format (See Table 5.1.2-l)
53 E-W Servo Error, Sample 5 Anafog Tlmy, A/D Word Format (See Table 5.1.2-l)
54 Filter Wheel Period Monitor

I Fill0's
2-tl Channel #l Period Variation Unsigned Binary, MSB (2), LSB (l l)
l:.15 Filter Wheel Period Variation BCD, MSB (12), LSB (15)

l6 Odd Pariry
)) Electronics +l7V Anafog Tlmy, A/D Word Format (See Table 5.1.2-l)
56 Electronics +8Vl Analog Tlmy, A/D Word Format (See Table 5.1.2-l)
57 Electronics +tV2 Analog Tlmy, A/D Word Format (See Table 5.1.2-l)
58 Elecrronics -l7V Analog Tlmy, A/D Word Format (See Table 5.1.2'l)
59 Elecronics -EV Analog Tlmy, ND Word Format (See Table 5.1 -2'l)
60 Electronics +l2V Analog Tlmy, A/D Word Format (See Table 5.1.2-l)
6l Electronics +tV3 Anafog Tlmy, A/D Word Format (See Tabte 5.1.2-l)
62 Filter Wheel +t8Vl Analog Tlmy, A/D Word Formiit (See Table 5-1.2-l)
63 Filter wheel +ltv2 Anafog Tlmy, AiD Word Format (See Table 5.1.2'l)
64 Midwave Ch.l2 Det.l Video, A/D Word Format (See Table 5.1.2-l)
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Word BilG) Description Content
65 Midwave Ch.l2 Det.2 Video, A/D Word Format (See Table 5.1.2-l)
66 Midwave Ch.l2 Det.3 Video, A/D Word Format (See Table 5.1.2-l)

67 Midwave Ch.l2 Det.4 Video, A/D Word Format (See Table 5.1.2-l)
68 Longwave Ch.2 Det.l Video, A/D Word Format (See Table 5.1.2-l)
69 Longwave Ch.2 Det.2 Video, A/D Word Format (See Table 5.1.2-l)
70 Longwave Ch.2 Det.3 Videq l{rD Word Format (See Table 5.1.2-l)
7l Longwave Ch.2 Det.4 Video, A/D Word Format (See Table 5.1.2-l)
72 E-W Servo Error, Sample 6 Analog Tlmy, ArD Word Format (See Table 5.1.2-l)

73 Servo +25V Analog Tlmy, AID Word Format (See Table 5.1.2-l)

74 Servo +7Vl Analog Tlmy, A/D Word Format (See Table 5.1.2-l)

75 Servo +7V2 Ana6g fimt; AD-Wdid Fffirat (s& TCFF il.z: I)
76 Servo +9V Analog Tlmy, A/D Word Format (See Table 5.1'2-l)
77 Servo -25V Analog Tlmy, AID Word Format (See Tablc 5.1.2-l)
7E Servo -9V Analog Tlmy, A/D Word Format (See Tablc 5.1.2-l)
79 TLM +l lV Analog Tlmy, AtD Word Format (See Table 5.1.2'l)
t0 Spare

tl Shortwave Ch.l2 Detl Video, ArD Word Fonnat (See Tablc 5.12-l)
82 Shortrvave Ch.l2DetZ Video, AID Word Format (See Table 5.1.2-l)
83 Shortrvave Ch.l2 Det.3 Video, AID Word Format (See Table 5.1.2-l)
84 Shortwave Ch.12 Det.4 Video, AID Word Format (See Table 5.1.2-1,

85 Spare

86 TLM +I7V Analog Tlmy, AID Word Format (See Table 5.1.2-l)
87 TLM OR'd +4OV Analog Tlmy, A/D Word Format (See Table 5.1.2'l)
88 TLM.8V Analog Tlmy, A/D Word Format (See Tablc 5.1.2-l)
89 Sparc

90 Longwave Ch.4 Det.l Video, ArD Word Format (See Table 5.12-l)
9l Longwave Ch.4 Det.2 Video, ArD Word Format (See Table 5.1.2-l)
92 Longwave Ch.4 Da.3 Video, ArD Word Format (See Table 5.1.2-l)
93 Longwave Ch.4 Det4 Video, A/D Word Format (See Table 5.1.2-l)
94 Star Sense Det.l, Sample 2 Video, A/D Word Format (See Table 5.1.2-l)
95 Star Sense Det.2, Sample 2 Video, A/D Word Format (See Table 5.1.2-l)
96 Star Sense Det.3, Sample 2 Video, A/D Word Format (See Table 5.1.2-l)

97 Star Sense Det.4, Sample 2 Video, A/D Word Format (See Table 5.1.2-l)
9t Star Sense Det.S, Sample 2 Video, A/D Word Format (See Table 5.1.2-l)
99 Star Sense Det.6, Sample 2 Video, tuD Word Format (See Table 5.1.2-l)

t00 Star Sense Det.7, Sample 2 Video, A/D Word Format (See Table 5.1.2-l)
t0l Star Sense Det.t, Sample 2 Video, A/D Word Format (See Table 5.1.2-l')

l02 Midwave Ch.l0 Det.l Video, A/D Word Format (See Table 5.1.2-l)

r03 Midwave Ch.l0 Det.2 Video, A/D Word Format (See Table 5.1.2-l)

104 Midwave Ch.l0 Det.3 Video, A/D Word Format (See Table 5.1.2-l)

105 Midwave Ch.l0 Det.4 Video, A/D Word Format (See Table 5.1.2-l)

106 Spare

107 Signal Ground Analog Tlmy, A/D Word Format (See Table 5.1.2'l)
r08 Heater Power Input Voltage Anafog Tlmy, A/D Word Format (See Table 5.1.2-l)
109 Visible Optics Temp Analog Tlmy, A/D Word Format (See Table 5.1.2'l)

96

'a!

1.1

,g



Release A/M/97 Documene 81?5?51A

Word Bit(s) Description . Content

l-10 Blackbody Tgt Temp #l nn"tog nmv, A/D Word Fo*ut (t!9l3!lt #]2
lll Blackbody Tgt Temp #2 nn'"tog ttmy, A./D Word Format (See Table 5.1.2'l)

tt2 Blackbody Tgt Temp #3 Analog Tlmy, A.iD Word Format (See Tabls 5'1.2'l)

il3 Blackbody Tgt Temp tt4 AnaG Thy, A/D Word Format (See Tablc 5.1-2'l)

l14 Blackbody Tgt Temp #5 Anatog Thny, A/D Word Format (See Tablc 5.1.2'l)

I 15 Blackbody Tgt Temp #6 nnaiog Tlmy, A/D Word Format (See Tablc 5.1.2'l)

l16 Spare

tt7 Shortwave Ch.14 Det.l Video, A/D Word Format (See Table 5.1.2-l)

n8 Shortwave Ch.l4 Det.2 Video, A/D Word Format (See Table 5.1'2-l)

l19 Shomvave Ch.14 Det.3 Video, A/D Word Format (See Table 5.1.2-l)

r2a Shornvave Ch.14 DCt.4 Vid€o; AJD Wbrd-Foi.ffi ar (See Table-t f:ID--'**
t2l Longwave Ch.5 Det.l Video, A/D Word Format (See Table 5.1.2-l)

t22 Longwave Ch.5 Det.2 Video, AID Word Format (See Table 5.1-2-l)

t23 Longwave Ch.5 Det.3 Video, A/D Word Format (See Table 5'1.2-l)

t24 Longwave Ch.5 Det.4 Video, A/D Word Format (See Table 5.1.2'l)

t25 E-W Scrvo Error, Sample 7 e,nalog Tlmy, A/D Word Format (See Table 5-1.2'l)

t26 Blackbody Tgt Temp #7 nnafg nmy, A/D Word Format(See Table 5.1.2-l)

127 Blackbody Tgt Temp #t Anafg Tlmn A/D Word Format (See fabb 5.Pl-)
tzt Cooler Housing Temp nnalog Tlmy, A/D Word Format (See Table 5-l-2-t)

t29 Cooler RadiatorTemp nnatog n V, AID Word Format (See Table 5.1.2'l)

130 Electronics Temp #l Analog Tlmy, A,/D Word Format (S". T4!9 5.P12

l3l Electronics Telirry#Z nrratog Timy, A/D Word Format (See Table 5'l-2-l)

r32 Filter Wheel Housing Temp An:atog n*y, ND Word Format (See Table 5.1.2-l)

r33 Filter Wheel Motor Temp AnatogTtny,A/OWordFo@
134 E-W Servo Cunent, Sample 2 enalog nmy,llO Word Format (See Table 5.1'2-l)

t35 Midwave Ch.9 Det.t Videq A/D Word Format (See Table 5.1:-l)
136 Midwave Ch.9 Det.2 Video, A/D Word Format (See Table S.l2-l)
r37 Midwave Ch.9 Det.3 Video, A.rD Word Format (See Table 5.1-2-l)

l3t Midwave Ch.9 Det.4 Video, A/D Word Format (See Table 5.1.2-l)

139 Spare

t40 Filter Wheel Radiator Temp Anatog Ttmy, AID Word Format (See Table 5:1.2'l)

t4l Louver Radiator Temp nrr"tog ftmy, alO Word Format (See Table 5.1-2-l)

t42 Cooler Patch Narrow Range Temp Anabg nmy, A/D Word Format (See Table 5-1.2-l)

t43 Power Supply Temp n natog ftm y, ND Word Format (See Table 5- I .2- I )

lu Scan Mirror Temp nnratog flrny, A/D Word Format (See Table 51.2'l)

r45 Sensor Assy Baseplate Temp #l nnatog nmy, A"/D Word Format (See Table 5'l-2-l)

146 Spare

147 Longwave Ch.6 Det.l Video. A/D Word Format (See Table 5. .2-l')

48 Longwave Ch.6 Det.2 Video, A/D Word Format (See Table 5 .2-t)

49 Longwave Ch.6 Det.3 Video. A/D Word Format (See Table 5. .2-l')

50 Longwave Ch.6 Det.4 Video. A/D Word Format (See Table 5 .2-t)

5l Shortwave Ch.l3 Det.l Video. A/D Word Format (See Table 5 .2-t)

52 Shortwave Ch.l3 Det.2 Video, A/D Word Format (See Table 5 2-t)

53 Shortrvave Ch.13 Det.3 Video, A./D Word Format (See Table 5. .2-r)

54 Shornvave Ch.13 Det.4 Video, A/D Word Format (See Table 5'1.2-l)
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Word Bit(s) Description Content
55 Spare

55 Star Sense Det.l, Sample 3 Video, A/D Word Format (See Table 5.1.2'l)

57 Star Sense Det.2, Sample 3 Video, A/D Word Format (See lable 5.1.2'l)

58 Star Sense Det.3, Sample 3 Video, ArD Word Format (See Table 5.1.2'l)

t59 Star Sense Det.4, Sample 3 Video, AID Word Format (See Table 5.1.2'l)

160 Star Sense Det.5, Sample 3 Videq A/E Word Format (See Table 5.1.2-l)

l6t Star Sense Det.6, Sample 3 Video, A/D Word Format (See Table 5.1.2'l)

162 Star Sensc Det.7, Sample 3 Video, A/D Word Format (See Table 5.1.2'l)

163 Star Sense Det.8, Sample 3 Video, A/D Word Format (See Table 5'1.2-l)

t64 Spare

I6t* Sensor Assy Baseplate Temp #2
'fiaEtnmy, 

AD-WorilFormat (See TaEI6S.T.T- lf--
165 Sensor Assy Baseplate Temp #3 Analog Tlmy, A/D Word Format (See Tablc 5.1.2-D

t67 Sensor Assy Baseplate Temp #4 Analog Ttmy, ArD Word Format (See Table 5-1.2'l)

r6t Spare

169 Midwave Ch.t Det.l Video, ArD Word Format (See Table 5.1.2-l)

t70 Midwave Ch.t Det.2 Video, ArD Word Format (See Tablc 5.1.2-l)

t7l Midwavc Ch.t Det.3 Video, A/D Word Format (See Table 5.1.2-l)

rT2 Midwave Ch.t Dct.4 Video, AA) Word Format (Sec Table 5.1.2'l)
173 Longwave Ch.7 Det.l Video, A.rD Word Format(Sec Tablo 5.1.2-l)

t74 Longwave Ch.7 Det.2 Video, A/D Word Format (See Table 5.1.2'l)
t75 Longwave Ch.7 Det.3 Video, A/D Word Format (See Table 5.1.2-l)

176 Longwave Ch.7 Det.4 Video, A/D Word Format (See Table 5.1.2'l)

t77 Shorhvave Ch.l7 Det.l Video, A/D Word Format (See Table 5.1.2-l>

r7t Shortrvave Ch.l7 Det.2 Video, A/D Word Format (See Table 5.1'2'l)
r79 Shortwave Ch.17 Det.3 Video, A/D Word Format (See Table 5'1.2-t)

It0 Shortrvave Ch.l7 Det.4 Video, A/D Word Format (Sec Table 5.1.2-l)

lEl E-W Servo Error, Sample E nnalog nmi, A/D Word Format (See Tablc 5.1.2-l)

lE2 Sensor Assy Baseplate Temp #5 nnatog lmy, A/O Word Format (See Tabl15.!.2-!)

183 Sensor Assy Baseplate Temp #6 nrratog ftrni, AID Word Format (See Table 5.1.2-l)

It4 Telescope Primary Temp nnatogthy, AID Word Format (See Table 5.1.2-l)

rt5 Telescope Secondary Temp #l lna|og nrny, AfO Word Format (See Table 5.1.2-l)

t86 Cooler Patch Wide Range Temp Analog Ttm% A/D Word Format (Sec Table 5.1.2-l)

t87 E-W IMC lnput nnatog lmy, A/D Word Format (Su" T4!9!.P12
188 Spare (Not Available for Use)

lE9 E-Cal Input Voltage #l Anatog ftmi, A/D Word Format (See Table 5-1.2-l)

r90 Filter Wheel Cntl Htr Voltage A"atog TIty, A/D Word Format (See Table 5.1.2-l)

t9l N-S IMC Input enatog nmi, A/D Word Format (See Table 5.1.2-l)

t92 N-S Servo Enor erratog ftrny, EIO Word Format (See Tabte 5,.1.2'l)

r93 Patch Connol Heater Voltage et""l"g ttttty, n'p Word Format (See Table 5.1.2-l)

194 Reference Voltage +l0V #l At""l"g nttty-, A/D Word Format (See Table 5:1.2'l)

r95 Thermal Connol Current #3 Analog Tlmy, A/O Wora Format (See Table 5!24
r96 Thermal Control Cunent #4 An"tog Ttmy, A/D Word Fortnat (See Table 5-l-2-l)

t97 Thermal Conrol Current #5 datog TlmtA/D Word Format(See Table slZD
r9t Thermal Conrol Current #6 A"atog TImy, A/D Word Format (See Table 5-l-2'l)
199 Spare

u2
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Word Bit(s) Description Content
200 Spare

201 Longwave Ch.3 Det.l Video, A/D Word Format (See Table 5.1.2-l)
202 Longwave Ch.3 Det.2 Video, A/D Word Format (See Table 5.1.2-l)
203 Longwave Ch.3 Det.3 Video, A/D Word Format (See Table 5.1.2-l)
204 Longwave Ch.3 Det.4 Video, A,rD Word Format (See Table 5.1.2-l)
205 Telescope Secondary Temp #2 Analog Tlmy, A/D Word Format (See Tablc 5.1.2-l)
206 Primary Baffle Temp #l Analog Tlmy, A/D Word Format (See Table 5.1.2- )
207 Primary Baflle Temp#Z Analog Tlmy, A/D Word Format (See Tablc 5.1.2-l)
20t Telescope Secondary Temp #3 Analog Tlmy, A/D Word Format (See Tablc 5.1.2-l)
209 Spare

zr0' SFare

2ll Shornvave Ch.l8 Det. I Video, A/D Word Format (See Table 5.1.2-l)
2t2 Shortwave Ch.18 Det.2 Video, A/D Word Format (See Table 5.1.2-l)
2t3 Shornvave Ch.lt Det.3 Video, ArD Word Format (See Table 5.1.2-l)
214 Shortrvave Ch.l8 Det.4 Video, A/D Word Format (See Table 5.1.2-l)
215 MidwaveCh.lt Det.l Vidco, A/D Word Format (See Table 5.1.2-l)
2r6 Midwave Ch.l I Det.2 Video, AtD Word Format (See Table 5.1.2-l)
2r7 MidwaveCh.ll h.3 Video, A/D Word Format (See Table 5.1.2-1!
2rt MidwaveCh.ll Det.4 Video, A/D Word Format (See Table 5.1.2-l)
2t9 Star Sense Det.l, Sample 4 Videq A/D Word Format (See Tablc 5.1.2-l)
220 Star Sense Det.2, Sample 4 Video, A/D Word Format (See Table 5.1.2-l)
221 Star Sense Det.3, Sample 4 Video, A/D Word Format (See Table 5.1.2-l)
222 Star Sense Det.4, Sample 4 Video, A/D Word Format (See Table 5.1.2-l)
223 Star Sense Det.S, Sample 4 Video, A/D Word Format (See Table 5.1.2-l)
224 Star Sense Det.6, Sample 4 Video, A/D Word Format (See Table 5.1.2-l)
225 Star Sense Det.7, Sample 4 Video, A/D Word Format (See Tablc 5.1.2-l)
226 Star Sense Det.8, Sample 4 Video, A/D Word Format (See Table 5.1.2-l)
227 Visible Channel Det.l Video, AID Word Format (See Table 5.1.2-l)
22t Visible Channel Det2 Video, ArD Word Format (See Table 5.1.2-l)
229 Visible Channel Det3 Video, A/D Word Format (See Table 5.1.2-l)
230 Visible Channel Der4 Video, ArD Word Format (See Table 5.1.2-l)
231 Spare

232 Spacecraft Aninrde Data Word #l S/C Input (Bits l-8), Fill 0's (Bits 9- 15), Parity (16)
233 Spacecraft Attitude Data Word #2 S/C Input (Bits l-t), Fill 0's (BiB 9-15), Parity (16)
234 Spacecraft Aniude Data Word #3 S/C Input (Bits l-8), Fill 0's (Bits 9-15), Parity (16)

235 Spacecraft Aninde Data Word #4 S/C Input (Birs l-E), Fill 0's (Bits 9-15), Parity (16)
236 Spacecraft Anitude Data Word #5 S/C Input (Bis l-E), Fill0's (Bits 9-15), Parity (16)

237 Spacecraft Attitude Data Word #6 S/C Input (Bits -E), Fill 0's (Bits 9- l 5), Parity ( l6)
238 Spacecraft Anitude Data Word #7 S/C Input (Bia -E), Fill0's (Bis 9-15), Parity (16)

239 Spacecraft Attitude Daa Word #8 S/C Input (Bits l-8), Fill0's (Bits 9-15), Parity (16)

240 Spacecraft A$iilde Data Word #9 S/C Input (Bits -8), Fill 0's (Bis 9-15), Parity (16)

241 Spacecraft Anirude Data Word #10 S/C Input (Bis -8), Fill0's (Bis 9-15), Parity (16)

242 Spacecraft Aftitude Data Word #l I S/C Input (Bits -8), Fill0's (Bis 9-15), Pariry (16)

243 Spare

2M Spare

99
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5.1.2 AID Word Format

Analog signals, after being converted to digital, shall have an AID Word format as shown in Table 5.1.2'1.

Table 5.1.2-l A./D Word Format

5.1.3 Scan Control Status Word Definitions

The Scan Connol Status Words shall be compatible with the definitions shown in Table 5. I .3- l .

Teble 5.1.$l Scan Control Status Word Definitions

{,'$

:

|'.

''1
.J

:jf

3

Br(s) Description Content

t-2 Fill0's
3 Sign Bit Logic 0 = Positive, Logic I = Negative Volage

4-15 Amplitude Straight Binary, MSB (4), LSB (15)

l6 Odd Parity

Word Bit(s) Designator Description Content

2l rz-t5 ECLn ECAL Level ldentification (Level0
= No SigRal)

MSB (r2), LSB (r5)

20 t2-15 RCn Repeat Count (No. of,Frames Yer to
be Scanned)

Excludes Present Frame

MSB (r2), LSB (15)

l9 r0-15 DCn Dwell Count (No. of Dwells in
hogress)

Includes Present Dwell Period

MSB (10), LSB (ls)

l5 t0 Cal Enable Calibrate Enable Logic 0 = All other time

Logic I = Cal Enabled at this Block

l5 ll Cal Disable Calibrate Disable Logic 0 = All other time

Logic I = Cal Disabled at this Block

22 lt Scan Rset Scan Reset Logic 0 = All other time

Logic I = Scan Reset Received

23 t5 Acw Scan Active Scan Logic0=Atrest

t00
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Word Bit(s) Designator Description Content

Logic I = Any operation in progress

23 t4 Resv Reserved

23 t3 PRI Scan Priority Scan Logic 0 = All other time

Logic I = Priority Scan or associated Cal in
progress

23 t0 MOL Scan Motor Overload Logic 0 = All other time

Logic I = Overload fault condition

To recover, send Scan OFF, Scan Reset,

Scan ON
)) l4

r{
EWCT ' E-W Scan Direction and Starus #l Logic 0 = At End of Scan Line @

Stennins Wesi

Logic I = Stepping East OR Invalid

22 l5 EWLT E-W Scan Direction and Satus #2 Logic 0 = At End of Scan Line B
Stepping East

Logic I = Stepping West$ lnvalid

22 t2 NSGT N-S Scan Direction and Status #l Logic 0 = At End of Scan Line $
Stepping South

Logic I = Stepping North OR Invalid

22 l3 NSLT N-S Scan Direction and Status #2 Logic 0 = At End of Scan Linc $
Stepping North

Logic I = Stepping South OR Invalid

23 12 EW East-West Axis Slew Logic 0 = All other time

Logic I = E-W Slew Active

23 lt NS North-South Axis Slew Logic 0 = All othcr time

Logic I = N-S Slew Active

23 l0 NS Step North-South Axis Step Logic 0 = All other tirne

Logic | = N-S Step Active
l5 t 2-t5 CERn Command Execute (Frame Start)

Request
Logic 0 = All other time

Logic t = Execute Received this Block

Bits 15,14,13,12 = Levels 0,l,2,Star Sense

l8 ll CMD CLK Command Receip Incomplete Logic 0 = Fourth word received

Logic t = Data Ready pulse rcceived (first
of four)

IE l0 CMD
VALD

Command Valid Logic 0 = Temporary register empty

Logic I = Complete command received in
ternporary register

l6 l?.t5 CEAn Command Execute Acknowledge Logic 0 = Command complete

Logic | = Execute (Frame Start) received

Bits 15,14,13,12 = Levels 0,1,2;Star

t1 l2-ts CSn Command Status Logic 0 = Working register level empty or
invalid, Logic I = Complete command in
working register

Bits 15,14,13,t2 = Levels 0,l,2,star
24 l5 LO Level 0 Active (Normal Sounding) Logic 0 = Inactive

Logic I = Active Normal Sounding

24 t1 LI Level I Active (Priority 2 Sounding) Logic 0 = lnactive

Logic I =Active hiority2 Sounding

63
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Word Bit(s) Designator Description Content

24 l3 L2 Level2 Active (Priority I

Sounding)
Logic 0 = Inactive

Logic I = Active Priority I Sounding

24 l2 L3 Level 3 Active (Star Sense) Logic 0 = Inactive

Logic I = Star Sense Active

25 t5 SP Space Look Active Logic 0 = Inactive

Logic I = Space Look in progress

25 l4 ECAL ECAL Active Logic 0 = Inactive.

Logic I = ECAL In progress

25 l3 BB BB Cal Active Logic 0 = Inactive

Logic I = BB Cal in progress

25 t2 VDB' --' valid Dard Bif --- Logie'0 =' InaflivE *" *-"*

Logic I = Valid Data in data block

l5
l6

l-t
2-E

X-START E-W Axis Start Address cycle: MSB (15-bit6), LSB (15-bit8)

Increment MSB (t6-bit2), LSB (15-bi6)

t7
It

t-E

2-t
X.STOP E-W Axis Stop Address Cycle: MSB (17-bit6), LSB (17-bit8)

lncrement MSB (18-bit2), LSB (18-bi6)

20

2l
22

l-t
l-t
Gt

Y-START N-S Axis Start Address Cycle: MSB (20-bit2), LSB (2O-bitt)

Increment MSB (22-bito, LSB (20-bitl)

23

24

25

l-8
t-t
Gt

Y-STOP N-S Axis Stop Ad&ess Cycle: MSB Q3-bit2), LSB (23-bit8)

Inqpment MSB (25-bit6), LSB (23-bitl)

l9 ss Star Sequence Logic 0 = Not Star Sequence Command

Logic I = Star Sequence Command

l9 2 cs Calibration Suppress Logic 0 = Calibration Enabled

Logic I = Calibration Inhibited

l9 34 MODE Step/Dwell Mode Indicator MI MO

!!
00
0l
l0
rl

Status

Single Step, I drrell

Single Step,2 dwell

Single Step,4 dwell

Double Step,l dwell

r9 5-t Repeat Requested Frame Repeat MSB (19-bit5), LSB (I9-bitt)
Does not change during repeat frarnes

25 34 CLIn Command Level ldentificationr LSB (25-bit4), MSB (25-bi6)

J

0

0

! Level Frame

Normal

I I hiority 2

0 2 Priority I
| 3 Star

* Command LevelCycles through all four levels in successive wideband data blocks.

# {
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5.1.4 Scan Control Status Word Lavout

The Scan Connol Status Words shall be compatible with the layout shown in Table 5.1.4- l .

Table 5.1.4-l Scan Control Status Word Layout

,d3

Bit:

WORI)

I 2 3 4 l 6 7 t 9 l0 ll t2 l3 l4 l5 l6

l5 4 J ) I 0 l4 l3 l2 FO CAL
EN

CAL
DIS

Cer
5

Cer
)

Cerl Cer0 P

l6 SA il l0 9 I 7 6 ) FO FO FO Cea
3

Cea
2

Cea
I

Cea0 P

17 4 3 2 I 0 l4 t3 t2 FO FO FO cs
3

cs
2

csl cs0 P

It FO ll l0 9 8 7 6 5 FO CM
D
Vali
d

CMD
Clkg

Cla
.'

Cla
2

Clal ClaO P

l9 SS c3 MI MO R3 R2 RI RO FO DC5 DC4 DC
3

DC
)

DCI DC0 P

20 o t8 l7 t6 l5 l4 l3 t2 FO FO FO RC
3

RC
2

RCr RC0 P

2l a 7 6 5 4 5 ) I FO FO FO Ecl
5

Ecl
)

Ecll Ecl0 P

22 FO FO FO FO FO ll l0 9 FO MOL Scan

RSet

NS
GT

NS
LT

EW
GT

EWL
T

P

23 o l8 t7 l5 l5 l4 l3 t2 FO NS

Step

NS

Slew

EW
Stew

Pri
or

Sca

n

Resv Actv
Scan

P

24 a 7 6 5 4 3 2 l FO FO FO L3 t2 LI LO P

25 FO CL
n

CL
t0

FO il t0 9 FO FO FO VDB BB Ecal SP P
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5.2 Eouioment Furnished

5.2.1

Equipment of various classifications shall be furnished by appropriate suppliers and agencies and includes both

flight and non-flight equipment. Table 5.2.1-l itemizes the equipment by category and name with the appropriate

agency.

Ta,,b!e5.?,-h!-Eqripqr-g$f 9rn19-tr9a!v-!P"!'Ig 
jg:i:":

1

,leencY Furnishing ltem
Equipment Classifi cation Equipment ltem Furnished

MeehanicaUThcrmal

Non Flight Sensor Module Tooling Plate GFE

Electronics Module Tooling Plate ITT
ITTPower SupplY Module Tooting

Plate

lnstnrment Protective Covers ITT

Lifting Fixtures ITT

ffi
ITT

Flight Sensor Module Thermal Blankets

Cooler Cover

Electrical

Non Flight Connector hotective Covers ITT

Flight Module Interconnect Cables VC lnrcerator

Test
Test Execution SYstem (TES)

GSFC

ITT
Wide Field Collimator

Calibration Targets

test Harness - TES to S/C GSE
q/l- Inteot?tor

ITTNarrow FOV Collimaton

Integrating Sphere ITT

Space Target(s) ITT

,i,.- 1t. ,,t

\
,fl.
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5.3 Environmental Design Requirements

5.3.1 General

Unless otherwise noted, the equipment shall be designed to meet the performance requiremens specified herein

prior to exposure, during exPosure (where applicable)' andafter exPosure to the environments specified herein'

Environments experienced during equipment fabrication, transPortation, and storage shall be controlled so ils to be

significantry ress severe than the environments specified in Tabre s.3.2-r,with the tolennces given in Table 5'3'2'2

and the following pafagraiths:- The spacecraft-contraetor shall not ilbj€Ggthe instnrsentto-environmenElhat - -- -

exceed the values shown in Table 5 '3 '2'l '

5.3.2 Mechanical Environments

The NOPQ Sounder Instument shall be desigrred for exposure to the following cnvironments'

5.3.2.1 Relative Humidiw

The Nope sounder shall be desigred for an environment that is between 30 - 60o/orelative humidity' This is the

desigr requirement for the selection of materials and shatl not be demonstrated or tested in any way'

5.3.2.2 Barometric Pressure

The NOpQ Sounder shall be designed for an environment that is between I x lgr0 Ton and 815 mm/Hg' The

modmum barometric prcssure increase shall be 14 mmiHglsec, and the ma:rimum barometric pressure decrease

shall be s6 -gnnlHglsec. fbr the maximum decrease in barometic pnessune' there shall be a2Xdesign margin as

shown by analysis of a l.l2X margin demonstated by test The minimum Pressure and the maximum barometric

pressure increase requirements shall be used for detailed design and the selection of materials but shall not be

demonstrated or tested in anY waY.

5.3.2-3 TemDerature

the NOPQ Sounder shall be desigred and tested for the requirements given in Section 3'3'l'

5.3-2.4 Structural Loads

Maximum flight loads for the sounder Sensor Module, Elecnonics Module, and Power supply Module shall not

exceed the nominal values defined in Table s.3.2-3through rable 5.3.2-5 and Figure 5'3'2'l through Figure 5'3'2-

g. Except .where noted, Instnrment Acceptance levels are 25o/ohigfietthan the levels shown in these tables' and

insfirment Qualification levels are 2so/ohigherthan the instnrment Acceptance levels' An instrument that has been

exposed to only insEument accePt3nce levels shall not be exposed to spacecraft qualification levels'

r05
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In addition, the ma,rimum allowable lateral (in the mounting plane: x- and y-axes) and axial (perpendicular to the

mbunting plane: z-axis) forces and bending moments at any one of the Sensor Module mounting feet shall not

exceed:

a. F**-r= 150 lbs

b. F,r.-, = 524 lbs

. c. F*.-r= 1987lbs

d. M* = 1239 in'lbs

e. M, 
= 

l5l8 in-lbs

where the coordinate system is as defined in Figure 3.I.l-l. The combined toad condition for a given foot shall not

exceed the following equations:

< 450

lrl.E-l*141.'
ll l50l IeE7l ll5lEl

ll].l-&-l*141.,
ls24l lt987l ltz3el

Table 5.3.2-6 shall be used for detailed design but shall not be demonstrated or tested in any way.

The Sounder shall not be subjected to a spin rate exceeding 3.8 radians/second (36 RPM) or 3g's ma:timum

acceleration as a result ofthe spin rate during launch operations.

t" ::
t,:,,:&

f:
-.\

..1:

.jr

'.4

:$

Fr)'+(4
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Table 5.3.2-l Environment Requirements Summary

Item

Description MIN MAX oP(l)

I Relative Humidity (7) 3CYot 60% ON

2. Barometric Pressure (7)

Steady State

Increasing

I x 10-10 ton 815 mm/Hg

14 mm Hglsec

ON

Lrecreaslng vrsv \7,

3. Temperature, oC (t0) (r0) (E)

4. Vibration

4a. Random Table 5.3.2-3 ON

4b. Sine Table 5.3.2-4 ON

5. Shock Table 5.3.2-5 (t l)
6. Acoustic Noise (7) Table 5.3.2-5 o/N

7. Transportation (5X7) Air
Rail

Ship

Highway (Truck)
N

NOTES

(t) Operating Mode

O = Operating (power applied)

N = Non Operating

OA.I = Operating and/or Non Operating

(21 Deleted

p) over mission lifetime.

({) Deleted.

(t When packaged per Statement of Work.

(6) Deleted

(D Design Requirement Only.

(t) IR Detectors not to exceed 65 oC at any time.

(e) Design analysis must show a margin factor of X 2, otherwise testing is required

toafactorofX l.l2
(t0) Refer to Table 3.3.1-l

(t l) Fiher Wheel motor only running.

* 07o with special ESD precautions
*f PSM = Power Supply Module
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Table 5.3.2-2 Tolerance on Test Conditions

&
A7.ogreateittran t-g x l0'Pa

( greater than 100 mm Hg )

l.lOoA 1.3 x lOato l-3 x 102 Pa

(l00mmHgtolmmHg)

t z.I "1" t,3 {-l-01e.1.i r-t9:: |.3-*--
( I mm Hg to I micron )

!. 80 o/o less than t .3 x l0'r Pa

( less than I micron )

Atmospheric Pressure

+ l0o/o

r 3 db 2oto2}ootfz
RMSLevel

Power Spectal DensitY

Amplinrde

Frequency

t 5 7o ofPeak value

t 5 o/o of Peak value

12 dB

+ 2o/o

t 5 o/o of spcified distance or

t 5 cm, whichever is greater

Eiectromagnetic ComPatibilitY

Volage Magninde

Cunent Magnitude

RF Amplitudes

FrequencY

Distance

r&

3
r0E

*',
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Table 5.3.2-3 Allowable Sounder Random Vibration Inputs from the Spaceeraft (Acceptance)

Sensor Module Random Vibe Levets (g'fn )

0.00096

+6 dB/oct

0.0r28

*.3'dBloct*

20

20-E0

80 - 1000

100O.2000

Electronics Module

Random Vibe Levels (tn"l

0.0064

+3 dB/oct

0.0512

-3 dB/oct

0.0064

20

20 - 150

150 - 250

250 -2000

2000

Power Supply Module

Random Vibe Levels etffJrrl

x&z Y

0.0051 0.012

+6 dBloct +6 dB/oct

0.032 0.064

-4.5 dB/oct -4.5 dB/oct

0.005 t 0.012

20

20-50

50 - 600

609- 2000

2000

X&Z = 6.0 Grms. Y = E.4 Grms
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0.0128PSD 4.6Grms

Nt
N
ED

=o?
oo
TE
b
J(,
(}-
ELo
bo
=oG

- -"- ----+frBrtoct-

Duration: I Min/Axis
o.(XPl :-"-

to

FrequencY (Hz)

Figure S.3.2-l Allowable Sensor Modute Random Vibration Level Inputs from the Spececraft

f

A dBrOct

N
-
C\I
ED

-6troo
TE
b
-C'
0'
CLo
bo

=oB Duration: 1 Min/Axis
0.001 -- - -. --".

10 FrequencY {Hz) looo 10000

Figure 5.3.2-2Allowable Electronics Module Random Vibration Level Inputs from the Spacecraft
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N
E
G|
ED

'6
g
oa
(B

ooeo
Lot
or

Duration: I Min/Axis

Frequency (Hz)

Figure 5.3.2-3 Allowable Power Supply Module Random Vibration Level Inputs from the Spacccraft
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Table 5.3.2-4 Allowable Sounder Sine Vibration InPuts from the Spacecraft (Acceptance)

{

P. n. = Double Amplitude
(l) 0olo margin from instrument Acceptance Level to spacecraft qual

Sensor Module Sine Vibe Levels

0.a in D' A. (l)

9:l g 1ll. -)ao
-'- I

5 - 15.5

15.5 -25

0.4 in D. A. (l)
6.1 g(l)

4.5 g

229

5 - 15.5

15.5 - 20

20 -25

25-40

0.a in D. A. (l)
6.1 g (l)

3.8 g

1.7 g

5 - 15.5

15.5 - 20

20 -25

25 -40

Etectronics Module and Power Supply Modulc

Sinc Vibe Levels

Frequency (Hz)

0.a in D. A.(l)
9.6 g

3.2g

5-25
25-50

50 - 100

&*._;
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_o
ED

o
-(E
Lo
o(,
C)

5
Go
o.

#"1
,_F - t0

10

Frequency (Hz)

Figurc SJ.2-4 Allowable Sensor Module Sine Vibration Inputs from the Spacecraft (X-axis)

10

Frequency (Hz)

!,o
tr
o
-(!
Lol
o(,
o

Jt!o
o,

o.1
100

,a 'il

SI,YEEP RATE: 4 OCT,IIIN

f'gure 5.3.2-5 Allowable Sensor Module Sine Vibration Inputs from the Spacecraft (Y-axis)



Release 8/t4/97 Documen! 8175?51A

--' la:st-----

SWEEP RATE:'l.OCTlf,llN

10

Frequency (Hz)

Figure 53.2-6Allowable Sensor Module Sine Vibration Inputs from the Spacecraft (7-axbl

t
/ 5.zg

/

/

SWEEP RATE: 4 OCT,MIT{

Frequency (Hz)

Figure 5.3.2-7 Allowable Electronics and Power Supply Modute Sine Vibration Inputs from the Spacecraft

(all axes)
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C)

Ioo
o.

'l

0.1
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p
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o
o.
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Table 5.3.2-5 Allowable Sounder Shock Response Inputs from the Spacecraft (Qualification and Acceptance)

Q= l0

10()0

ro0
120 q

tea-rlt :

10000

Frequency (Hz)

Figure 5.S.2-t Allowabte Sensor, Electronics and Power Supply Module Shock Response Spectrum from the

Spacecraft

_0o
E5
LJ(,
o
CL
u,
ooco
CLootr
.t(,
o
o

t0

100
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Table 5.3.2-6 Acoustic Environment

t

(

$'r\

Acoustic Sound Pressure Level (dB)

(0 dB = 20 micropascal)

l/3 Octave

Band Center

Freq (Hz)

Acceptance Qualification Tolerance

25

31.5

40

n2.4

I 16.3

120.t

I15.4

I19.3

tz3.E

+6/-5

+6/-5

+6/4

50

63

t0

t22.1

t23.4

t24.7

l25.1

126.4

t21.7

+5/4

+5/4

+4

IO0

t25

r60

126.1

127.4

r27.5

I 29.r

130.4

130.5

+3

+3

+3

200

250

315

t27.7

r27.8

128.0

130.7

130.E

t31.0

+3

-J

+3

400

500

630

2E.2

rzE.2

128.0

t3t.2

13t.2

131.0

-J

+3

+3

800

1000

1250

123.E

t20.2

l19.0

t26.8

123.2

t22.0

-J

+4

1600

2000

2500

l19.0

I19.0

1t7.4

t22.0

r22.0

120.4

*.4

+4

*4

3 150

4000

5000

I15.9

I14.3

n2.7

I r8.9

1t7.3

l t5.7

+5/4

+614

+614

6300

8000

r0000

n t.t

109.6

r08.0

I t4.l

112.6

n r.0

+814

+8/4

+8/4

Overall 13E.3 t41.3 +l

Test Duration One Minute -0l+6 sec
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5.4 Instnrment Wire List / Pin Assienments
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slo|lslc Ji nnt :DrSnlt Namc
I

i

Sljnd Dcriplion wanS:tEa
(AWG)

wrc ryp3 lillnrr ry?c
!i,I

tLu rltt. [cfcrcncl

2A1l

2h4

zA{
lA4
2A{
2A4
rA4
244
244
244
2A4
2A{
2A4
2A4
2A4
2A4
244
2A{
2A4

2A4

2A{
2A4
2A4

2A4

2A4
2A,l
2A4
2A4

2A4

2A{
244
2A.l
2A4

2A{
244
244
2A1
2A4

2A4
2A4

2A4
2A4
2A4
2A4

LA4
2A{
2A4

244
2A4

J,l
J4

J'
J{
J.l

t4
J.l

J.l

l4
t4
J4

J4

t4
t4
t4
J.l

J,l

t4
J,I

J4

J,l

J.l

J4

J.l

J{
J,l

,4
J.l

J4

l4
J,I

J,l

,4
J4

,4
J{
J{
J4

J4

J4

J4

t4
J4

J4

J{

J{
J{
J{
J4

J4

I i+r8v.Frvl2 jKEY
I

3 !+tev.Fw2l ir-w.nwn.cxoS ,FTY.PWR.GND

o l-rv.Rer.reupr
7 i.]V.REF.TEMPI
8 .-JV.REF.TEMP2o i.lv.Rer.ruupl
ro l-rv.nar.ruunr
| | i.IV.REF.TEMPI
t2 iBcL(srDEl)
|] IBCL(S!DE2)
l,l i*tounrJ 

i+ 
10vB

16 IAZC.A'l? i^zc.D.
18 l+6.2VA
te lro.2vB20 ii6.2vAB.fl
2 r i+6.2VA8.f222 i{6.2VAB.fl
2r lr6.2vAB.f424 l.6.2VAB.f I
2s i.6.2vAA.f226 ;-6.2VA8.f327 i-6.2VA8.04
2t ,I:LEC.CAL.|l
29 :ELEC.CAL.'2
l0 iELEC.CAL.fl3

il '[LEc.ceL.ll
32:
3! iKEY
l,l
15i
16 l{6.2VTLM#l.CLt7 i+6.2VTI.MI2.CL38 I-6.2VTLM{t.CL39 l-6.2vTLtt'f2.CL40 l+ | svTLM.A
4 | 

l+ 
tsvTtM.E

42i
43i
44 

I4si
{6 1

{? lcnouro
48 lcnouro
4e lonouNoJO ICROUND

Whccl +ltV tl

Whel +llV lt
wli+r-Biir F]anog
Whccl Porcr Ground

Thcmilor Rcf lll
i$rnitirr- nJit-l
n.*i'ioinifri
nciniiroi nittz
n.rini-ror riiili
rt'""iiir.iniillr

whcd s;;ebcl insrruminr Sidc t

wiiii Siii Ctoir tnrrrumcri sidc 2
+l0V h3mJncnt Sido I
+l0V lnstrumcnt S-idc.2

!9rq.!,lsn9-!i{9-! Acrivc Low
z.lg 9-t-Crp Qtd. ? Activc LOW

+6.2V lnrlrumcnt Sidc I
+6.2V lnstrumcnt Sidc 2
+6.2VA8 f I

t6.2Ylp t?
+6.2VAB t3
+c.zvrg r{

AB II
A8 

';2AD f]

Celibntion I I
CrtiUniion rf

Elcctronic Crlib;iion f 3

Eiccrronil crti6roiion ll
Unurcd

Ksy

.rrhr+ly.9rryW !i'if{ I !
r:!ST!91ry_9f I9l r_limitcd d2

ISI_cI'g[y.91q'9!'! l-!m!!4 ! !
!{sry:rslyrs!'tuults{ f ?

+ t lY.I'l911rct'y.lnrtrygog.$t_1

lo -- -I{Lt) lhtcrnrl
llnlcmrl

--. -, fVf,ll [lnl.rnd
-._. . Ts(a,t) llnletn.l
-.--lqtt) llnrcrnrl

._-,_.-. Singlc llntcmal
.-. ... Sinplc lhrtcnral

_ _. Singlc llntcrnal
_...__,_.Singlc- lhrtcmal

_.Silgt. llntcrnrl

___ _ .Singlc llntcmol

_. -- - ... |i$lo jlntcmal

Singlc llntcmel
. .. . Singlc jlntcnul

_._ lilglc ilntcmrl

- - _Singlc llntcrnal

._.._. -.!inglc llntcnml
,.._....* ltlgl. ilntcnrrl
_,-- _ Singlc llntcmrl

singlc lvc. visiu

_'_ I'lftC !src. vi'it
.. . _ ... Slrylc lS/C, visih

, _. . Sinslc iS/C,Visib

- . Sirylc jlntcmrl
Singlc thrtcmal

- __, _.-!inSlo llntcmal

_ ..... .. . lingb ihrrcmrt
._._. Singlc il[tcmsl

._ _ Singlc llnrcmal
.--.._. linglc jlnrcmal

Sinsle iturcmrl
rlntcmal

-. -- 
". 

.. ilnt"rral
llntcnral

. ilntcmrl

- _-_-_ .!inft. ltnrcmal
_-_- . -.. llnglc llnrcmal

Singlc ilnrcmal

_-_ ",.!ilSI9. .. llnrcmal

---___,-$jglc_. ilnrcrnal
Singlc llnrcmal

_ ltnrcmal

--_____-...-_..... llnrcmal
. llnrcmal

ilnlemd
L_...__ _... r llnrcmd
I Single llntcmal

[--_ 
-singtc 

ltnrenral

I Singlc ilntcmalI Sinnlc llntcmal

lc & Slrr +6.2V

lc & Star +6.2V

lc & Slar +6.2V

lG & Star +6.2V

1.5.5.1

3.5.5.1

3.5.J.3

l.5,J.l

,6
_ra ._ _
26

2a

u"- -
21

ia
2l
21

26

t6-'
26

?!-..
26

i6 "-
29

26

24

ia- -
24

21 _
24

?i -.
24

i1 '

io-
i6
2:d'-
26-

26-- 26-- -

'- 
26 

---
26-ti---
24

Mirouti oro"nu
Moauii crouno
Modulc Ground

Moduls Ground

24

it
it
21

121



\#
R&asoll9lgT GOES SoundrlMr Lbt

js".
:l

Modulc tl r Pinl :Sigrd Nrm. Sa3n.l lrtrctrPnol wl?c !lt3
(AWG)

Wlrc Typr
ls.tn.r 

rypc

li
ir

IL|, rrfa. Kclcfancl

2Al
2A1

2A4
2A4
2A4

2A4

2A4
lA{
2A.l
tA.l
lA.l
lA.l
2A{
244
2A.l
2A{
244
lA.l
lA4
244
2A4

2A4

2A.l
2A.t

2A4

2A.l
2A4
2A{
2A4

2A.l

244
2A4
2A{
2A4

244
244
2A4
2A,l
2A4

2A.l

2A4
2A4
2A{
2A4

2A4

2A4

2A{
2Al
2A{
2A4

J5

,5
I5
J5

t5
J5

,5
J5
JI
J3
JS

J'
J5
,J
t5
J5

ts
J5

,5
,5
JJ

J5

J5

tt
J5

J5

J5

J5

J5

J5

J5

J5

J5

J5

J'
JJ

J5

J5

J5

J5

J5

J5

J5

,5
J'
J5

,5
l5
J'
J3

1 iEW.Xl2tC.lN.A2 iEW.X|COS.|N.A

r iDw,xr2Ec.rN.B
4 :NS.X|COS.IN.A

5 .NS.X]COS.|N.B

6 :Ns.xt2Ec.tN.B

7 .RESERVED0 ,+tsv.MoT.A
9 :tsv.Mor.RTN.A

to ,-rsv.lrot.r
I I .+25V.D|OT.8

ll t2SV.MOT.RTN.B
tJ l-rsv.tr,rot.g
r4 :CLR.PTC}!.UTl5 .cLR.tISG.UT

16 CLR,RAD.UT
t? ipetctt.HtR

l8 lew.xrzsc.nrN.e
l9 iEw.xtcos.RTN.A
20 :Ew.Xl2tC.RTN.B
2l iNs.xICOS.RTN.A22 INS.XtCOS.RTN.B
23 1NS.Xl28C.RTN.B
24 iRESERVED

25 ,nerno.oeuy.n
26 Inetno.orleY.B
21 iecsew.,\
2t ;AGBEW.B
29:
30:
]I .GROUND

32

!l ,xEYl.l ;KEY
35 :EW.XrCOS.|N.8
36 :EW.XICOS.RTN.B

t7 iNs.xt2rc.tN.A3t iNs.xt2tc.RTN.A
re iRESERVED
40 'RESERVED
4l !X.ADD.CLK.A42 lx.noo.cr-x.n
{3 iEW.MITEST.A
4{ IEW.MTTEST.RN.A
4J iEW.MITEST.B
{6 isw.uffesr.nN.s
47 INS.MITEST.A

!

'It INS.MITEST.RN.A
49 INS.MITEST.B
50 INS.MITEST.RN.B

E W X-12E Cocinc_S_ide ! . .
e.w ltt c9{'!c $!{9,t
E-W Xl2t Cocino_Sidc 2

N-S Xl CosimSidc I
N-S Xl Corinc.Sidc 2

N-S Xl2t Corinc Sidc 2

Rcrcrvcd 
.

+t5V Sgo Sid: I
23V Scro Rltura Sidc I
-lsv Sc.r_Sldc I
+lSVScrn-Sidc.t. 

,

t3V Scrn Rcturn Sldc.l
-l3V Scrn Sidc I 

_

Coolcr Prtch Undcr Tcmp

Coolcr Houring Undcr Tcmp
Cmlcr Radirtor.Undcr Tcmp
Prtch Control Hcarr
s-w xtzi Clriiii naum Sidc I
e.w xt c;iii i;au'n iioc t
E w xl2s Co3ie itcium Sidc 2

lN.S Xl Corino Rctum Sidc I

lN-S Xl Corinc Rcrm Sidc 2

lN-S Xl2t Corirc Rctum Sidc 2

I 
KGTGBo

lRctrotorquc Dclgy Si& |
I 
Rctrotorquc Dchl.Sidc 2
IAGB EAST-WESTSldc I

llcs eesr-wesr Eilc z

lUnulcd ... _. -. .

lUnuscd

iElccrroniq Modulo Ground

!Unused

lr\9y. ..

lKcY
IE W Xl Corino Sidc 2

le;w xt c...ip 3gru-n-r pidg 2

Itt-s xt!! c.9{a9 sido- !
lN.S Xl2t CorinG Rdum Sidc I

lR.i.'".i... ,...---_ . .-

lRgscLvcd
lX Addrcsr Clock Sidc I

lx aqr;fr*iigliil
lE:Y Vster.qgtlrt.T$t !i+ l
lE-W MotorCuncnt Tcrt Rctum Sidc I

lE-W Motor Curcnt Tert Sidc 2

lpry_ t"r"g_ g;gh!5i"r-itcru--sac r
lN-S Motor Curcnt TGrt Sidc I

ln:s M"r*'C"ry!{r t!.ririru. Sioc t

lN-S Motor Cumnt T*t Sidc 2

lH-s uir"t cutlcr 'i.ii n.ruro sao r

to
io

_ Is(l,ltt
-- . Is(?'re)
... r$(1,20)

_. 15(4,21)

- TS(t.22)

_- TS(5.23)

, rlq,r,1o)

T(t,e.ro)
-_.. _r_(!,e,10)

_ T(il,t2,1t)
_ _- T(U,r2,lt)
_ T(fl,rr,rt)

Singlc

_., Singlc

sjglc

-. _ $irul'
_.*. - Ts(t_,rrl

TS(2,1e)

TS(1,20)

TS(4,2 | )

.. TS(5,22)
rs(gr2r)

__ Singlc

_ Singlc

Sinplc

!inplc

Singtc

. TS(3t,r6)

, -. T5(35,36)

.._.. rs(3r,il)
.. _ T!(31,1t)

-_ .-..sirctc
---,liglc

_ _.T(13,44)
_- ,T({!,4f)
-_ __l!t,16)
._. ._l_(11,!!)
_._ . .r(1i,!8)
--..I$l,{t)

_- ... _r(4?,10)
T{49-JOl

ilntcmol
ilntcnnl
i lntcnrol

ilnrcmalllnlcnnl

ilnrcr,"l
llntcrnrl
I 
lnlcrnrl

lhl.rrd
llnlcrnel
ilnl.rtr.l
I 
lntcrnrl

llntcnrl
llntcnnl
lhrtcnnl

llntcmal
I Inlcnral

Itrrrcnral

llntcmal
llntcrnal
i Intcrnal

I lnt"nral

ilnrcmrl
llntcmal

I 
Intcrnol

ilntcmal
ilntcmal
jlntcnnl
llntcmal

!lnrcnral
jlrrtcnral

ilntcmal
llltcmal

llntcmal
ilntcmal

llnrcmal
llntcmrl
lntcmr
lilcnrd
lnlGms

lnlcms
lnlcmal
lnlemel
lntsmd
lrlemal
intcmrl
llntemol
It.tcmal
ii;;;;;
ltrr-d

26

26
2_6*_, _..

24

1|,..
2t
,t-'- _.
27..
t-2_ --t
i6- -
io
26

26 
-.

26

,i'
-t6 .-
26

?i-.-
?q ._
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?a-
T_ "
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iS/C. An{logTelctnctry
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lvc i
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3.5.2. I
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1.5.2.2
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2At
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2AE
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2AE

2AE

2At
2At
2At
2AE

2A8

2At
2A8
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lA8
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2At
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2At
2A8
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2At
2At
2AE

2At
2At
2At
2At
lAt
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33
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35
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39
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.]V.REF.TI]MPI

.3V.REF.TEMPI

.}V.REF.TEMP2

.3V.REF.TEMP2
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+6.2VAB.t{
-6.2VAB.f I
-6.2VA8.fl2
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.---* -.liry!-.-
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wlr3 I'PG .'PC lcl, Parr. ltcfcrcn3l

2AE
2At

L-

Jl3
,t3

I
2

WB.SDATA.A
WB.SDATA.SLD.A

Widcband Scdrl Drtr Sidc I
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RG'IAU
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2AE
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2AE

2AE
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2At
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2At
248

Jt{
Jt4
Jt4
I t,l
J l.l
il4
,14
,14
Jt{
Jt{
Jt{
Jt4
Jt{
Jt4
Jl{
,14
J1{
Jt{
Jr4
Jl4
Jl{
Jl4
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Jt{
Jt4
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Jl{
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Jl{
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'KEY2 .DAT.RDY.CUT.A

3 iDAT.RDY,CUt.B
4 ,SC.CLOCK.CUI.As jsc.cr-ocx.cut.a
6 isc DATA.CUI.A
7 isc.D^TA.cu1.B8 IGROUND9 iIR.CAL.EN.CUI
l0 itR.cnu.ors.cut
| | icur.FTclr.oN.Lot2 icur.PTclr.HrcH|] lcur,PTclr.oFFt,r isPc.LooK.E.curr5 lsPc.LooK.w.cul
l6 ;SCAN.RESET.CUI
11 :NORM,FR.ST.CUI
t8 ,PTYl.rR.ST.CUlt9 :ptvl.rn.st.cut
20 ,srm.rn.sr.cut
2t |D|AS.CUl.ON
22 lares.cut.orr2t 'tMcl.RNcsEL.[r
24 :ttrtct.nNcsgt..l-o

2ti
26 iCMD.RELAY.RTN
27 :CMD.RELAY.RTN
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29 WB.SDATA,SLD.A
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Proponion l Cotnma{ S1ry_bc 
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hoportionrl Commrnd Drtr Sidc I
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koporlionrl Commln{. B?!{m .
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Auto B.B. Crlibnrsl{iF! __
Prtch TcmpContr-o_lo!-.L.9y_ . -
Prtch Tcmp HIGII 59!99! .._

Prrch Tcmp Contrcl 9tt .

Sprcc l.,ool EAST.
Sprcc Loo&_WES_T

ScrnRccct. . _ ,
Normd Framc Slert -.
hiority I FruncStrrt _
Priodty 2 Frrrnc Stut
St|] FilnG Sl|rt - _

Dctcctor Birr ON
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IMC RrngeSclcct H_IGH.

lMC RmtcSclcclLO{t
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Cmd Unit LlSfgS ,. .

Chgdr Ground

widcbrd Coer Shliii Siii'' I

Unuscd
Unuscd . _.- _..-'.. .

Unuscd

Unurcd

Unuscd
lUnurcd

lunurcrl .. . .

jUnurd
lUnurcd
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lunrr.a

luryi.o. _-: __-. ..__
lUnurcd
lunucc 
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-....9.iu1t
.-- -linclc

"_-.. _ S-ing[c.

--- llcrs
----$'ts.!

-----lltslsSinglc

s/c l

S/C, Progortionel Cornrnrnd

S/C, Proprlionol Command

S/C, Proportional Conrnand
S/C. Proponionrl Cornrnaud

VC, Progortional Cornmrnd

S/C, Proponionol Command

S/C. Proportiorol Comnrend
S/C, Pul* Comrnend

S/C, Pul* Comrnand

S/C, Pul* Cornmand

S/C, Pul* Command

S/C, Pulqc Conrnud
S/C, Pulqc Conmand
S/C, Pulqe Cornrnurd

S/C, PulXc Cornmand

S/C, Pulqc Command

S/C, Pulle Conrnand
S/C, Pulrc Commrnd
S/C, Pulp Conrmand

S/C, Pullc Cornrnrnd

S/C, Pulrc Conlnmd
S/C, Pullc Cornnrand

S/C, Pulgc Cornrnrrrd

S/C i

S/C, Pulic Cornmmd
S/C, Pul;c Cornmrnd
s/c, 

Is/c, I

S/C, Pulpc Cornnroxl

lvc i

ls/c l

ls/c ;

ls/c :

ls/c I

ls/c i

ls/c i

is/c ils/c i

lvc i

ls/c ;

lsrc i

ls/c l

is/c i
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5.5 Sounder Inlerface Connol Drawinss

The Interface Connol Drawings for the Sounder instrument are attached for reference' These drawings are

controlled as ITT document numbers g17s756, El75757,and 8175758 for the Sensor Modute, Electronics Module

and Power Supply Module, respectively.

The Thermal Hardware Installation page (sheet 7) reflecs a preliminary design and will be modified upon selection

of the spacecraft vendor. Final blanket design will be a joint effort between Ifi and the spacecraft vendor'
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I. SCOPE

This documen! the Solar X-ray Imager (S)fl) Interface Control Document (lCD) for the GOES-N, O, p,

Q Spacecraft contains the S)(I technical interface requirements for the Geostationary Operational
Environmental Satellite (GOES). For clarity, the Spacecraft (SClside of the SC-SXI interface in this
document is referenced to the GOES-M SC, wherever possible. This is clearly stated in figures, and
implied in the other descriptions of the SC-S)fl interface. This infonnation is provided in order to enable
the GOES-N, O, P, Q offeror to determine and understand the nature of the SC-S)fi interface. For the
GOES-N, O, P, Q program, the SC offeror shall provide an attachment interface that is compatible with
the S)il hardware and softrrare whose characteristics arp desiribed in this document. After the award of
the SC contract, the SC contractor, in collaboration with the S)O instnrment contactor and GSFC, shall
optimize, define, and document all the S)il interface requirements in the S)(I Interface Control
Document (ICD).

/
I

\

&\ary

I.I INTRODUCTION

The Solar X-ray Imager (SXI) will be used to observe the size, temperature, morphology, and complexity
of solar active regions. Changes in these characteristics will be used to predict the rate of growth of solar
active regions and the probability that the regions may flare. The S)O will be used to meet several
operational requirements for predicting and alerting customers of solar-terrestrial events:

L S)fl will be used to locate coronal holes for prediction of high speed solar wind streams causing
recurrent geomagnetic storms. These weakly emitting feahres are good predictors of geomagnetic
storms for the yearc near minimum solar activity when longJived holes are present on the Sun.

2. S)O will be used to locate the position of solar flares. Their locations, both on the disk and beyond
the west limb, are used to predict the magnitude of particle events.

3. SXI will be used to identifu solar activity rotating onto the disk from the east limb. Enhanced
emission above the limb provides information about solar activity occulted by the solar disk at other
wavelengths.

4. S)fl will be used to monitorthe Sun for evidence of coronal mass ejections (CMEs), which are
associated with geomagnetic storms. Large-scale, long-duration, possibly weak brightenings of
coronal filament arcades are expected to provide indications of CME occurrences.

The SXI is part of the Space Environment Monitoring (SEM) suite of instruments. The S)tr system
consists of a telescope and three electronics boxes. The telescope consists of an X-ray image detector, an
optical system for focusing an image of the Sun onto the detector through any one of a set of filters,
interfaces to SC telemetry, confols for automatically executing an image sequence, power and command
subsystems, and a High Accuracy Sun Sensor GTASS) to monitor the solar aspect angles relative to the
instrument line-of-sight at image integration time. A conceptual drawing of the S)fl telescope is shown
in Figure I - I . The X-ray image data transmitted from the SC, at the rate of at least one image per
minute, permits the reconstruction of near-real-time solar images in the 6 - 60 Angstroms (photon energy
2000 - 200 eV) range. The GOES-IWS)(I electronics consists of a Data Electronics Box (DEB), a Power
Electronics Box (PEB), and a IIASS Electronics Box (IIEB).

Ground Support Equipment (GSE), both electrical and mechanical, is required to support testing and for
on-orbit performance validation. The SC shall provide a mechanism for pointing the S)fl boresight to
the center of the solar disk.

L
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Figure l-l: Schematic of the S)o Telescope
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1.2 INTERFACE CONFIGLJRATION IVIANAGEMENT

The configuration management/control of this document will be maintained by GOES Project
Configuration Control. Additions, deletions, or modifications to this document may be initiated by any
participating agency by submittal and approval of a Contract Change Notice (CCI.D or technical

directive.

2. APPLICABLE DOCI.'MENTS

The following documents form a part of the requirement to the extent specified herein.

2.1 GOVERNMENT DOCI.JMENTS

The following documents, of the exact issue shown, form a part of this ICD. In the event of conflict
benrt€en aloeuili-enw i€ftrencefhereffi and $e contEng ofttrisdocumenL trE lattw shall bocsnsidereda*-
superseding requiremenq unless otherwise specified.

Document

MIL.B.5O87B
ML-STD-461C

MIL.STD-462
MIL-STD.463

MIL.STD.I54I

2.2 REFERENCE DOCUMENTS.

Document

x-900-93-03
EtA-422
EIA/IA-s30.4

s-415-13
s-415-ls

s-415-17

s-415-20

s-415-21

s-4t5-22

s-415-26

Title

Bonding Electical, and Lightring Protection for Aerospace Systems

Electromagnetic Emission and Susceptibility Requirements for the Control of
Elechomagnetic Interference
Electromagnetic Interface Characteristics, Measurement of @ef)
Definitions and System of Units, Electromagnetic Interface and Electromagnetic

Compatibil ity Technolo gy (Ref)
Electromagnetic Compatibility Requirements for Space Systems

Title

Charged Particle Radiation Exposurc of Geostationary Orbie
Electrical Characteristics of Balanced Voltage Digital Interface Circuits
High Speed 25-Position Interface for Data Terminal Equipment and Data

Circuit-Termination Equipmen! Including Alternative 26-Position Connector

Statement of Work (SOW) for the GOES-NO/PQ Solar X-ray Imager (S)0
Contract Documentation Requirements List (CDRL) for the GOES-NO/PQ Solar

X-ray Imager (S)O)
Performance Requirements Document for the GOES- NO/PQ Solar X-ray
Imager (SXI)
Configuration Management Requirements forthe GOES-NO/PQ Solar X-ray

Imager($()
work Breakdown Stnrchrre (wBS) Dictionary for GoES NO/PQ Solar X-ray

Imager(S)q
Performance Specification for Geostationary Operational Environmental

Satellite
Contract Data Requirements List for the Geostationary Operational

Environmental Satellite

&
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3. TNTEMACEREQT.IREMENTS

3.I GENERAL

3.I.1 FIELD OF VIEW

The SC-SXI interface shall provide the SXI with an unrestricted field of view to the Sun at all times,
with the exception of during non-spacecraft-induced eclipses along the line-of-sight to the Sun.

3.1.2 MOIJNTING/INSTALLATION

The SC contractor shall select the location for the telescope and electonics boxes on the SC and
accommodate the SXI hardware described below, The SC contractor shall design the mounting interface
and develop installation procedures in collaboration with the $fl instnrment contractor. The mounting
details shall be documented in the S)fl ICD. The SC conbactor shall perform the mounting and
installation of ths SXrhardware on the SG, The teleseope an4 the eleemonies boxesshall be rnsuntedir *-*-
close proximity.

3.1.3 ACCESS PROVTSIONS

The SC contractor shall make available physical access to the SXI and is test points for testing at the SC
Contractor's facility and at the launch site (Payload Processing Facility), as well as for cleaning and
verification of cleanliness levels and potential pre-filter changeout. Purge and vacuum apparafirs, and
auxiliary power cable for the S)C (if any) shall be furnished by the Instrument Contractor.

3.2 MASS PROPERTIES

3.2.t MASS

The masses for the S)O telescope and the electronics boxes are as follows:

COMPONENT MAXIMT.JM MASS
SXI Telescope 34.s lb (1s.6 Ke)
SXI Electronics Boxes 3l.9lb (14.4 Ks)
HASS Electronics Box 4.0 lb (l.E Kg)

3.2.2 CENTER OF GRAVITY

The center of gravity (CG) of SXI Telescope, as measured from the XRP Rotation Axis on IMP on
GOES-M, is boxed in as follows:

XcG = -5.05* +1.45"
Ycc = l'09" +0.75f1

zcc = 3.97" +l.06l-0.75"

&
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3.2,3 MOMENTS OF INERTIA

The SC shall accommodate an SXI design with the following values for various moments of inertia
(MOI) of the SXI Telescope measured about the telescope CG:

I>o< = 439 lb-in2,

Iw = 4300 lb-in2,

lzz= 4201lb-in2'

3.3 PI{YSICAL INTERFACES

3.3.I MECHAMCAL

3.3.I.I GOES COORDINATE SYSTEM

The coordinate systems in this document are defined relative to the GOES-M SC coordinate system

shown in Figures 3-l and 3-2. T\e origin of GOES-M SC coordinate system is located atthe center of
the separation plane (from the launch vehicle). Unless otherrvise note4 alt SC coordinate system

references in tbis document in r.egards to S)il shall correspond to the stowed (launch)
configuration as shown in Figure 3-1. Figure 3-l also shows the relationship between nominal on-orbit

direction vectors (north, south, east west) and SC coordinate system.

3.3.T.2 ATTACHMENT INTERFACE DETAIL.

The attachment interface details presented below are with respect to the GOES-M SC. The GOES-

NOPQ SC contractor shall accommodate the S)fl system with the envelopes and environments defined

below. The envelopes given in this document represent the minimum the SC shall provide the S)O

system with the margins as specified in Section 9.4.2.1of the Performance Specification for the

Geostationary Operational Environmental Satellite, document no. S-415-22. For the GOES-NOPQ
progftrm the SC contractor shall provide an attachment interface that can accommodate the S)fl hardware

described in the following subsections.

The SC contractor shall provide the mounting hardware and grounding straps required for mounting and

grounding the SXI Telescope and the S)fl Electronics Boxes to their respective mounting panels on the

sc.

3.3.r.2.r SXI TELESCOPE

The SXI Telescope is mounted to the Instrument Mounting Panel (IMP) on GOES-M and the IMP is

integrated to the SC via a Sun Pointing Platform (SPP), shown in Figure 3-3. Figur€ 3-4 shows the

details of the GOES-M IMP. The SC contractor shall design the SC-SXI telescope physical interface

satisffing the field-of-view requirement stated in Section 3.1.1 in this document, and the pointing and

stability requirements stated in9.4.6 of the Performance Specification for Geostationary Operational

Environmental Satellite, document no. S-4 I 5-22.

5
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3,3.1.2.2 ELECTRONICS BO)GS

Figure 3-5 shows the location of the SXI Electronics Boxes on Electronics Mounting Panels on the Solar

Array Yoke on GOES-M and Figures 3-6,3-7, and 3-8 show the Electonics Box Mounting Panels. The

GOES-NOPQ SC contractor shall select the locations for the S)fl electronics boxes on the SC, satisfring
the SXI electronics box mounting requirements.

3.3.1.2.3 GROI.'NDING

The SC shall provide a low noise grounding forthe SXI that is compatible with the requirements of
Section 10.5.6 of the Performance Specification for Geostationary Operational Environmental Satellite,

documentno. S4l5-22.

3.3.1.3 EI,,{VELOPES

3.3.I.3.1 S)tr TELESCOPE STATIC E}WELOPE

The S)il Telescope static envelope is shown in Figure 3-9. The SC-S)fl interface shall prwide an

additional 0.5" on each side of this envelope (a total of l.0n'on lengtlr" 1.0" on width, etc.) to facilitate
the installation of MIJ blankets, electrical connectors (from both the SXI Telescope and the harness),

harness supports, and portion ofthe harness supported by harness suPPorts.

3.3.1.3.2 ELECTRONICS BOX STATIC ENVELOPE

The electronics boxes on GOES-M are mounted on the SA Yoke as shown in Figure 3-5. The GOES-

NOPQ SC-S)fl interface shall accommodate the static envelopes shown in Figures 3-10, 3-l l, and 3-12

for the electronics boxes, including mounting feet and the grounding hardware.

3.3.I.3.3 S)g TELESCOPE D\I{AMIC ENVELOPE

The S)fl-SC interface shall accommodate the SXI telescope dynamic envelope shown in Figure 3-13.

The SC-S)fl interface shall provide an additional0.5" on each side ofthis envelope as sated in 3.3.1.3.1.

3.3.1.4 INTERFACE ALIGNMENT

The S)fl Telescope will be delivered to the SC conhactor with alignment references (e.g., alignment

mirrors, or surfaces, or a combination of both), with respect to which all alignment measurements shall

be made during the S)fl mechanical integration with the SC. The requirement on the SXI instnrment

contractor is to provide alignment references that is optically flat to within one quarter (ll4) of 5461

angstroms (546ll4angstroms), to fit within the SXI Telescope static envelope defined in section

3 .3-. I .3 . 1, and to provide the alignment data to the SC Contractor. The SC shall meet the SC-SX

mechanical interface requirements stated in Document No. 5-415-22, Performance Specification for
GOES-N,O, P, Q Spacecraft.

3.3.r.5 SxI POINTING REQLJIREMENTS

The SC shall meet the SXI pointing requirements stated in Document No. S-415-22, Performance

Specification for GOES-N,O, P, Q Spacecraft.
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Note: The coordinate system shown above corresponds to the launch (stowed) configuration of the

spacecraft defined in Figure 3-l
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Figure 3-3: GOES-M Sun Pointing Platform with Instntments
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3-5: GOES-M Solar Array Yoke Assembly
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Figure 3-8: IIASS Electronics Box Mounting Panel
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Note: Dimensions without MLf

Addit,ional Reguirements :

e Mounting Feet are to be within the envelope
. Approximate height of 3 inches
o AddiEional 3 inch clearance required for connectors

Figure 3-10 SXI Power Electronics Box Static Envelope
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Note: Dimensions without MLI

Additional Requirements :

o Mounting Feet are to be within the envelope
o APProximate height of 3 inches
o Additional 3 inch clearance required for connectors
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Note: Dimensions without MLf

Additional- Requirements :

o Mounting Feet are to be within the envelope
o Approximabe height of, 3 inches
. Additional 3 i,nch clearrnce reguired for conneetors

Allowable Area for Mounting FeeUFlange

all dimensions in inches

Figure 3-12: S)fl HASS Electronics Box Static Envelope
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3.3.2 PI{YSICAL ELECTRICAL INTERFACE

The SC shall accommodate the S)il electrical interface detailed in Appendix A. All electrical interface
connections shall be designed to preclude incorrect electrical interface connection (using keyed
cornponents, for example).

3.3.2.1 CABLES ANID HARNESSES

The SC contractor shall provide the SC-S)fl interface with the cabling configuration depicted in
Appendix A. The SC conffactor shall design, fabricate/supply and install, per SXI instrument
contractor's specification on electrical interface, all the flight cables and harnesses interfacing the
telescope and the three electonics boxes, in addition to the hamessing necessary to connect the SX with
the SC subsystem. The SC contractor shall be responsible for the specification on mechanical interface,

ir.!u{i11g-b,]$n-o].tj-4it9{!,.o'9$|9|'errg1h..epc.'c'9!|e..r9t!ns,.'ancse-jq9t.9u4!'io.'l
SC. The SC contractor shall document the harness design and drawings in the S)o ICD.

3.3.2.2 TEST CABI,FS AllD HARNESSES

The SC Confactor shall supply all the SC-to-S)fl interface and inta-SXI cables, harnesses and
connectors (both halves) for SXI development tests involving the Engineering Model. Test cables shall
be as identical to the flight cables as practicable. The SC contractor shall also supply a flight harness to
support the functional and environmental tests of the FM SXIs.

3.3.2.3 ELECTRICAL CONNECTORS

The following requirements are applicable.

a. The SC contractor shall key all SXI connectors of the same O?e that will be mated and de-mated by
the SC Contractor to prevent incorrect connection.

b. The SC Contractor shall provide both halves of the interface connectors attached to the SC
Contractor-supplied harnesses per the Instnrment Contractor's specification. The hamess-to-
connector interfaces of the SC Contractor-supplied harnesses shall be wrapped with flexible shield
tape.

c. Connector potting is not required in general. Potting is recommended in the following instances:
l. Highvolageharnessedconnectors.
2. Coaxial connections which protrude beyond the connector grommet.
3. Other special cases where potting is required to assure the mechanical integrity of each

hamess/connector under S/C assembly, testing thermaVvacuum, and during
Sun tracking.

20
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3.3.2.4 CONNECTORPINS

The following requirements are applicable to all connectors mating to the sXI.

a. Separate connector pins shall be provided for the following:
l. Primary power circuit returns
2. Signals and secondary power circuit returns
3. Chassis ground

Primary Power bus, power return, and high (above primary power bus) voltage connector pins shall
be separated by an unused connector pin.
Any connector that has main bus voltage shall also have a minimum of two main bus return pins, and
two main bus returns shall be provided in the connector which contains the electronics ON/OFF
command.
Connector pins shall be assigned to circuits in a manner that will minimize undesirable coupling
betiveen circuits. -"

Each interface connector shall include a minimum of ft% of the pins as spares.

3.4 INTERFACE CHARACTERISTICS

3.4.1 MECHANICAL INTERFACE

3.4.1.1 GENERAL DESIGN REQT.IIREMENTS

The base surface flatness of the SC-side interface provided to each SXI Electronics Box shall be 0.010
inch total or better. The SC contractor shall provide a total base surface flatness of 0.001 inch or better
for the Instrument Mounting Panel.

3.4.r.2 EI.MRONMENTS

The SC shall not subject the SXI to environments worse than those given below, either during tests or
launch. Unless noted otherwise, the environments specified are at the mounting interface.

3.4.r.2.t QUASI-STATIC LOAD FACTORS

Quasi-static limit load factors are as follows. These load factors, which are to be applied one axis at a
time at the SXI telescope attachment location, include three translational accelerations and two rotational
accelerations. The Y and Z rotational accelerations are to be applied so as to increase the corresponding
Z and Y translational accelerations at the aft end of the telescope. Note that the coordinate :xes are
referenced to the SC launch configuration shown in Figure 3-1.

The quasi-static limit load factors for SXI Electronic Boxes are 15 g's in each of X, Y andZ directions.

r.

Load Direction Quasi-static Limit Load Factor

x
Y
z

Theta Y
ThetaZ

15.0 s
10.0 E
10.0 E

1.35 e/iich
1.35 pinch

2t
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3.4.1.2.2 SINE VIBRATION

The sine vibration environments for the SXI telescope and the electronics boxes shall be no worse than
those shown in Figures 3-l4aand 3-14b.

3.4.1.2.3 RA}IDOM VIBRATION

The random vibration environments for the SXI telescope and the electronics boxes shall be no worse
than those shown in Figures 3-l5a and 3-15b.

3.4.t.2.4 SHOCK

The SC contractor shall provide a shock environment for the S)fl that is no worse than that shown in

lies:g-3:1-6, -
3.4.1.2.5 TRAIISPORTATION

The SC contractor shall provide a transportation environment for the SXI, both during the S)fl
integration with the SC and transportation of the SC to the launch facility, that is no worse than the static
load and shock environments described in 3.4.1.2.1 atd3.4.1.2.4, respectively.

3.4.1.2.6 STIFFNESS

The S)fl natural frequency is greater than 60 Hz when supported at the attachment points.

@
22
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3.4.2 IVIATERIAL, PARTS, Af.lD PROCFSSES REQLIREMENTS

The SC conhactor shall avoid the selection and use of dissimilar metals at the interface between the SC I
and S)O. Where it is impractical to avoid dissimilar metals in direct contact with each other or their I

exposure to the same electolyte, suitable protection shall be provided by coating, plating, or otherwise
adequately protecting one or both surfaces.

3.4.3 THERN4AL INTERFACES

The following thermal interface description shall be used to develop a spacecraft thermal design. The
SXI telescope shall be mounted in a location that provides a suffrciently cold radiative sink for the S)O to
meet its thermal requirements. The minimum transfer orbit and eclipse heater power allocations listed in
Section3-,L5-lSshalt.bepo,vide4tothas)Cto maintai'l thatemperanues-withinallowablelimits-"The-
SC mounting requirement for the S)(I electronics boxes shall be developed assuming that the boxes are

thermallywell coupled to the SC interface.

The SC contractor shall document the deails ofthe SXVSC thermal interface design in the S)il ICD after
award of the GOES-N,O,P,Q spacecraft contract.

3.4.3,1 S)g TELESCOPE CONDUCTION INTERFACE

The SC contractor shall provide a minimum telescope mount interface (spacecraft side) temperature of
-50"C for all mission phases while receiving no heat from the telescope into the spacecraft interface.
The SC contractor shall provide a ma:cimum telescope mount interface (spacecraft side) temperahrre of
OoC for all mission phases while receiving a ma:<imum of 3 watts from the telescope to the spacecraft
interface.

The SXI instmment contractor shall be responsible for determining the conductive isolation requirements
and providing the conductive mount to meet these heat transfer requirements.

3.4.3.2 S)fl TELESCOPE RADIATION EIWIRONMENT

The solar viewing face (aperhrre side) of the S)fl telescope envelope shall have an unrestricted,
unblocked view of the Sun. At any time during a normal synchronous-orbit of the SC, the sides, the Sun-

viewing face, and the anti-Sun viewing face of the SXI teJescope shall not be exposed to incident
radiation fluxes exceeding the values specified in the following table. The "solat''energy includes direct
plus any solar energy reflected from the spacecraft. The "IR" enerry is thermal energy radiated from
spacecraft surfaces.

IR Enerpy Solar Enersv
Cold/Minirqum

wattVm'
Hot/Manimum

wattdm2
Cold/Miniqum

watts/m'
flovMarilmum

wattVm2
Sides 55 125 IO 50
Sun face 0 50 1270 1440
Anti-Sun face 0 75 0 65

Table 3-l SXI Telescope Radiation Environment
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3.4.3.3 SXI ELECTROMCS BOXES

The SXI gontractor shall specifu the details of the interfaces (thermal and mechanical) of the electronics
boxes with the SC. To supplement the electronics box cooling, the SXI contractor may add radiator area
to each box design as required, pending mutual agreement with the SC contractor. The SC contractor
shall provide the SXI Electronics Box mounting interfaces with temperatures in the range of OoC to 40oC
for all mission phases when the SXI is operating with the heat dissipations specified in Table 3-2. The
heat dissipations specified in Table 3-2 are steady state h€at flux values to the SC, and should be
considered uniformly distributed over the mounting footprint defined by the static envelope. For the case
of a non-operating SXI, the SC contractor shall provide a mounting interface temperature in the range of
-10"C to +50oC.

Table3-2 Steady Sate Heat Flow to Spacecraft from S)il Electronics Boxes

3.4.4 CONTAMTNATTON CONTROL REQUIREMENTS

SC vents and venting on the SXI surfaces shall be minimized or eliminated in order to reduce
contamination due to outgassing SC materials. The SC contactor shall design and use a drape/bag
necessary for protecting the SXI telescope, when not being tested or in use at the SC contractor's facility
during the SXI integration with the SC.

3.4.4.1 DURING GROI.JND PROCESSING AND SC TRA}.ISPORT

All flight hardware, shipping containers, and interface GSE shall be compatible with Class 100,000
conditions per Fed-Std 209. The instumerit external surfaces shall meet visibly clean criteria or kvel
500 per MIL STD-1246. The external surfaces are considercd visibly clean if they contain no visible
particles (viewed with the unaided eye) from a distance of 5-18 inches using >100 ft-candles high
intensity light. The molecular non-volatile residue G.[VR) level for solar illuminated external surfaces
shafl not violate the requirement on the increase in absorptance Acr at EOL stated in Section 3.4.4.2. All
other SXI external surfaces shall be consistent with the SC level requirement of < 2.0 mgftz for IrtVR at
EOL.

The SC contractor shall supply any purge gas required by the SX, per SXI contractor's specification,
during SC ground processing and inter-building transport at the SC contractor's facility. The purge gas

cleanliness shall be documented in the SXI ICD, and shall be verified by test.

3.4.4.2 OUTGASSING REQUREMENTS

The increase in solar absorptance Acr of the SXI solar illuminated surfaces due to contamination shall be

less than 0.03 at end-of-life (EOL). An analysis using Moleflux or equivalent shall be performed to
determine the direct and reflected outgassing effects from the spacecraft to the SXI thermal control
surfaces. The analysis shall consider the SXI external coatings and the subsequent effect contamination
deposition has with a particular coating. In the event the analysis shows that solar absorptance
requirement is violated, provide an approach and rationale necessary to mitigate the increase in solar
absorptance.

27

Component Maximum Operating Mlnrmum operatlng, Non-operating, Watts

Power Electronics l0 2 0
Data Electronics 20 ) 0
HASS tslectronlcs 6 I 0
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3.4.4.3 ON ORBIT (PLLJME TMPINGEMENT)

Spacecraft vents shall be directed away from the SXI to minimize potential degradation to SXI thermal
or optical performance. The mass flux from plume impingement shall not violate the Aa allowable
requirement at EOL stated in Section 3.4.4.2.

3,4.5 ELECTRICAL INTERFACE CI{ARACTERISTICS

The SC shall provide the SC-S)il electrical interface through slip rings in the SADA. Ten (10) slip rings
that carry signals essential for S)il operation shall be reserved as follows:

. three for command data

. three for input power

. two for S)fl output daa

. two for indicating the onset of l0 seconds of the stable pointing period.
-'. Thg table How presemsfts slip rfurg:configwaticmteaits ftr fts'GOES-t#$trinrerfacs.

lntertace descnPtrcn
(Slio rinc number) Signal description Reference page number

in Aonendix A
l0 Prop Cmd Vector 36 l0-bit daa A4

t2 Prop Cmd Vector 36 Gated Clock A4

75 Prop Cmd Vector 36 Data Gate A4

l7 S)q On/OtrControl A7

l8 Heater On/OffControl A7

69 SC Power Bus A7

59 SAT1DE Step Status A5

62 SATTDE Step Satus Return A5

8l S)g MDL Outout Data A2

82 S)q MDL Output Data A2

77+ Common Cmd Return A4

72* Primarv Power Return A7
* shared with XRPE

See Figure 3-17 for the general electrical interface and Appendix A for detailed signal inGrfaces. In the
above table, only the first ten slip rings are considered to be dedicated to the SX. Slip rings numbered
37,38,49,77, and 72, shown in Figure 3-17, arc not considered to be dedicated to the SXI. The SC

contractor shall allow a l0%o margin in the number of slip rings dedicated to the SXI.
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3.4.5.1 PRIMARYINPUTPOWER 
S-4I5.25

The SC shall provide powerto the S)(I from the primary bus. This power shall be regulated at 42.0 + 0.5
\IDC during Sun light operation. During eclipse this primary power bus is controlled by battery voltage,
which shall be maintained between 29.0 and 42.5 VDC.

3.4.5.I.I INSTAI\iTA}IEOUS BUS VOLTAGB

Under all transient conditions, the instantaneous SC bus voltage shall remain within the limits of 28.5 to
44.5 VDC.

3.4.5.1.2 HEA1IER VOLTAGE.

The SC shall supply a commandable bus voltage to the SXI heaterc as shown in Figure 3-17. The SC

-c"994y3p"!o_1sfull deterUr_gre the gliaj!yo_Uagp,lrrSq!!&9r4t!p! w_i$ the $_& uortu_uoertrspruastpr-_Ihe SC
contractor shall document the S)fl Heater Volage in the S)fl ICD.

3.4.5.r.3 FtrSrNG

The SC shall provide redundant fuse protection for the SXI. The primary bus power and the heater
power inputs provided to the S)O shall be protected with redundant fuses. The primary bus and heater
fuses shall be selected in collaboration with the SX contractor.

3.4.5.1.4 INPUT POWER CONSI.JMPTION

The SC shall provide a minimum of 80 Watts power at the EOL to the S)fi. The SC shall accommodate
25Yo mzrgin in the S)O's total power consumption. Note: the S)fl is required to operate through eclipse.

Operational, non-eclipse: 50 Watts minimum at EOL, from main bus and heater bus combined
Operational, eclipse:

Transfer orbit:

20 Watts additional power at EOL required for accommodating the S)O
heaters.
40 Watts minimum, from main bus and the heater bus combined.

3.4.5.1.5 IN.RUSH CT.JRRENT

The SC-S)O electrical interface shall allow the SX to draw a minimum in-rush current, upon S)O turn-
on, of 150% of the SXI nominal operating current

3.4.5.2 HEATER ON/OFF POWER

The SC shall provide a heater On/Offpower line to the SXI for its heaters. The SC shall be able to
switch this line on or oE via the SC command unit, to enable/disable the heaters. The SC shall provide
the fusing for the heater circuit.
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3.4.5.3 DC/DC CO}.IVERTER ON/OFF CONTROL

The SC shall provide a control signal to turn the S)(I ON/OFF. This control signal shall be provided
through relay contacts located in the SC command unit. The characteristics of this signal as measured at
the S)fl input terminals shall be as defined below:

"On" Signal Voltagg: Primary Power Bus volage in the range of 29.0 to 43.0 VDC, as seen
through the source resistance specified in item b below.
"On" Soutre Resistance: 3K ohms *.10%.

"On" Current: 150 microamps minimum, I milliamp manimum.
"Off' Signal: Short to ground.
Contact Rounce Time: 6 milliseconds ma:rimum.
Conducted Emission:

':hqd:-:-t0icdli:Y-ql*t!ppak:t-o--"p-eek-nardrrr-p-m.*-
63Closed": 20 mA peak-to-peak ma:rimum,

both over a frequency range of 30 tlz to 1 50 kIIz, decreasing at 6 dB/octave above 1 50
l&lz.

3.4.5.3.I AUTOMATIC ECLIPSE LOAD CONTROL

The S)il main power bus load shall be automatically controlled at the entry and exit of eclipse by the
DC/DC Converter Control signal defined in 3.4.5.3. The "Auto load group" circuitry shall provide the
automatic or/offcontrol of the S)O. Referring to Figure 3-18, when the automatic load contoller in the
Power Control Unit @CU) in the SC detects a drop in SA cunent below a specified threshold, it shall
open the auto load rclay, removing the S)fl from the power bus. Upon emergence from the eclipse, the
PCU controller shall switch the SXI back on 140 seconds after the solar array shunt current exceeds a
defined threshold. This action shall be transparent to the SXI. The automatic eclipse load control shall
have command override capability (See Figure 3-18).

b.

c.
d.

e.

f.
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3.4.5.4 TELEMETRY INTER^FACE
s-415-25

lhe SC. telemetry_ l_ogic shall interface with S)fl telemetry. The SC shall provide the following telemetry
channels to the SXI:

a. three (3) analog channels per 3.4.5.4.1. See Table Bl.
b. seven (7) bi-level channels pet 3.4.5.4.2. See Table 82.
c. four (a) temperaftrre sensor channels per 3.4.5.4.3. see Table 83.

These telemetry signals are listed in Appendix B. The SC contractor shall allow a l0% margin for the
telemetry channels.

3.4.5.4.1 A}IALOG SIGNALS

The SC shall sample analog telemetry signals from the S)fl at teast every 16 seconds, and then shall 8-bit
quantize the analog telemetry signals for the range of the parameter measured. Each of these signals
shall be provided with a dedicated analog telemetry return as output at individually designated connector
ping in Se $G. and harre the foiloruingchare€t€ristie**

a. Signal Voltage range: The output signal level shall be within the range of 0.0 to +5.12 VDC,
reference to the signal return. (For calibration purposes, a l0 Megohms *SYo loadshall be
used).

b. Output Impedance: The output impedance of the S)fl telemetry signal (source impedance)
shall not exceed 1,000 ohms of resistance.

c. Load Resistance: The load resistance of the S)fl telemetry signal shall be the telemetry unifs
input resistance, which shall be 10 Megohms minimum.

d. Common Mode Voltage: The instantaneous common mode voltage between the signal return
line and the chassis shall not exceed 500 milli Volts peak-to-peak over the frequency range of
DC to l0 Mhz.

e. Conducted Susceptibility: N/A
f. Conducted Fmission: Less than 20 millivolts peak-to.peak as observed on an oscilloscope.

3.4.5.4.2 BI-LEVEL TYPE A SIGNALS

Bi.level O?e A signals from the S)fl to the telemetry unit shall be Transistor-Transistor Logic (TTL)
compatible output voltages. The SC shall sample these type A signals at least every 8 seconds. The
characteristics of these signals are:

a. "One" Voltage I evel: +2.4 to +5.25 VDC (measured with a load resistance of l5K ohms
returned to +5.0 VDC.)

b. "one" current Level: The source (S)([) supplies up to 100 microamperes.
c. "Zero" Voltage I evel: 0 to +0.5 VDC (measured with a load resistance of l5K ohms returned

to +5.0 VDC).
d. "Zero" sink current: The source (s)fl) can sink up to 0.5 milliamperes.
e. Overvoltage: In the event of SX malfunction or failurc, the signal fiom the S)fl to the

telemety unit have limiting circuitry so as not to exceed the range of -0.5 to +5.5 VDC.
f. Conducted Susceptibility: N/A
g. Conducted Fmission: Both "one" and "zero" levels: Not to exceed 100 millivolts peak-to-

peak overshoot or undershoot measured 50 milliseconds after change of state.

@
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3.4.5.4,3 TEMPERATTJRE SENSOR SIGNALS

The SC shall provide +8 V switched power and conditioning circuitry for the temp€rature sensors for use

by the SXI. The signal shall be sampled at least every 8 seconds by the telemetry unit.

3.4.5.4.4 TELEMETRY DATA TIMING

All timing signals shall be generated by the SC telemetry system such that the S)fi needs to make
available to the S)fl/SC interface only the status of the telemetry signals. The S)fl shall update its
telemetry asynchronously to the sampling by the SC telemetry system.

3.4.5.5 COMI\{AND INTERFACE

Th*e-s-Q,-co"msrrrd-!qs!-c--qbell-!$!e&ge"wr,!b$e -$&,eonlsnrd*losre-ei.-sweiFed-Lq-tbe"fqllp-rryiue-
paragraphs. The major attributes of the SC command unit as they relate to the operational commanding
capability of the S)(I are summarized below. The actual physical command interfaces benreen the SC

and the S)fl shall be as defined in the following paragraphs. These command signals are listed in
Appendix B.

3.4.5.5.I LATCHING RELAY COMMANDS

The SC command unit shall provide latching relay interface to the S)(I to control the bus voltage loads

specified in 3.4.5.1. The relays (20.0 V min,29.0 V max) shall have the following characteristics.

a. Contact Transfer Characteristics: Make before break or break before make.

b. Contact Configuration: Single Pole Double Throw (SPDT).
c. Operation: Switched to either position (ON or OFF) by a discrete command from the

command unit.
d. Load or Contact Current Capabiliry: 150 microamps to 1.0 amp dc.

e. Conast Dry Circuit Voltage: 3mV at 150 microamps.
f. Operate Time Including Bounce: 7 milliseconds maximum.
g. Conducted Emission:

Relay nOpen": 500 mV peak-to-peak maximum
Relay nClosed": 100 mA peak-to-peak maximum

over a fiequency range of ltlzto 150 kl{z, decreasing at 5 dB/octave above 150 kHz.

h. Conducted Susceptibility:
Relay "Open": N/A
Relay "Short": 100 mA peak-to-peak maximum

over a frequency range of I Hz to 150 kHa decreasingat6 dB/octave above 150 kHz.
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3.4.5.5.2 PROPORTIONAL COMMANDS 
S.4I5-25

The Command unit (the source) shall provide to the SXI a three line interface consisting of a Data Gate,
a lO-bit Serial Data message, and a Shift Clock. These signals shall have the following characteristics as
measured at the SXI input terminals. This interface shall be as shown in Figure 3-19.

"One" Voltage: (Gate, Dat4 Clock) 20 V min,29.0 V max, referenced to the signal rehrn.
"One" Source Impedance: 550 ohms ma:rimum.
"Zero" Voltage: 0.0 * 0.2 VDC referenced to the signal return.
"Zero" Current sink capabilitv: Minimal currenl diode isolated.
SXI Input Impedance: 5K ohms minimum, l0K ohms ma:rimum.
Data Format and Timing: As shown in Figure 3-19.
"One Pulse Rise Time: 10 microseconds minimum, 50 microseconds morimum. (Measured
between l0 and 90% amplitude points.)

"One" Pulse Fall Time: 180 microseconds manimum. (Measured between l0 and 90%
amplitude points).

t' ebnd-uEtCdEmission:

"One" level: Less than 200 millivolts peak-to-peak

"Zero" level: Less than 200 millivolts peak-to-peak
over a frequency range of 30 Hz to 150 kllz, decreasing at 6 dB/octave above 150 kHz.

j. Conducted Susceptibility: N/A

3.4.5.6 SXI OUTPUT DATA.

The SC shall provide a Multi-use Data Link (MDL) hansmitter for the downlink transmission of all S)fl
science and housekeeping data.

3.4.5.6,1 MDL TRANSMITTER INTERIACE

The SC interface shall accommodate the S)fl output data transmitted to the MDL transmitter, with the
characteristics of the SXI output data measured at the S)fl output given as follows:

Data Bit Rate: 100 kb/s
Signal Waveform: Bipolar
Data Format Serial, Bi-Phase Level
One of the bi-phase level shall be a transition of: +3.5 V min, +4.0 V man
Data "One" Source Current:4.5 milliamperes, minimum
The other bi-phase signal shall be a transition of: -4.0 V min, -3.5 V man
Data "Zero Source Current 4.5 milliamperes, minimum
Output Driver: Differential line driver
Load Resistance: Balanced, 450 ohms +5%
Load Capacitancq 2000 picofarads, max
Waveform Rise Time: 10% of signal waveform, maximum
Waveform Fall Time: lOoh of signal waveform, maximum
Conducted Susceptibility: N/A
Conducted Emission: Both "one" and "zero" levels: 100 millivolts peak-to-peak maximum
overshoot or undershoof measured at center ofbit.

a.

b.

c.

d.

e.

f.
o

h.

a.

b.
c.

d.
e.

f.
g.

h.

i.
j.
k.
t.

m.
n.
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3.4.5.7 OTIfiR ELECTRICAL SIGNALS

3.4.5.7.1 IMAGE SYNCTIRONIZATION

The SC shall provide this signal to the SXI indicating the onset of the stable pointing period defined in
Performance Specification for Geostationary Operational Environmental Satellite, Document No. S-415-
22.

3.4.5.8 BONDING, GROUNDING, AI{D ISOLATION

The SC shall provide the S)O with bonding surfaces designed in accordance with MIL-B-5087 and
grounding in accordance with MIL-STD-1541, and shall comply with the requirernents of the S)fl ICD.
All external electrically conductive surfaces of the S)fl, including thermal insulation and thermal control
st

The GOES-M SC/SX grounding interconnection is shown in Figure 3-20.

3 .4.6 ELECTROI\4AGNETIC COMPATIBILITY

The electromagnetic compatibility requirements on the S)O are the same as those on the SC stated in
Section 8.4 of Perforrnance Specification for Geostationary Operational Environmental Satellite,
DocumentNo. 5-415-22.

The general requirements for electromagnetic compatibility are as follows:

1. The SC shall not generate electromagnetic interference that could adversely affect the
performance or the safety and operation of the S)fl subsystem.

2. The SC and its components shall not be susceptible to any S)(I emissions that could
adversely affect the SC's safety and performance. This applies whether such emissions are

intentional or unintentional.
3. The SC contractor shall develop an EMC test program that is meant to uncover workmanship

defects and unit-to-unit variations in electromagnetic characteristics, as well as design flaws.
The qualification and flight acceptance EMC programs are the same. Performance of both
will provide a margin of hardware reliability. The SC together with an integrated SXI shall
be tested for EMC and Elecbomagnetic lnterference (EMI).

Most of the EMC test requirements are based on the requirements of MILSTD-461C and 462, as

amended by Notice l, and MIL-STD-463A. All references in this document to MIL-STD462 assume

reference to Notice L

The EMC test requirements herein when performed as a set are intended to provide an adequate measure

of hardware quality and workmanship. The tests are performed to fixed levels which are intended to
envelope those that may be expected during a typical mission and allow for some degradation of the

hardware during the mission.

t

@
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3.s TNTEGRATTON AND TEST REQLnREMENTS.

3.5.I S)O MASS MODEL

The SC contractor shall perform preliminary fit check, limited SC functional tests, deployment check,
and MLI design/fit-check using the mass model'(MM) provided by the SXI instrpment contractor. The
MM will be representative of the flight model in the areas of mass properties, dimensions, connectors,
mechanical interface, and MLI.

3.5.2 PI,JRGE GASES

The SC contactor shall supply the purge gas, if needed by the SXI, during the integration of the SXI
with the SC, during SC transpor! and at the launch site. The purge requirements shatl be specified by
lle-l$ cgt$tg!_oJ. *

3.5.3 TEST EQIIPMENT ELECTRICAL INTEMACE

The interface from ISAGE to the SXI EGSE MDL input shall have the following characteristics: Bit
Coded NRZ-L, with RS-422 balanced levels for data and clock, using DE-9 connectors. See Figure 3-21.
The data will be in the same format as the data tansmitted from the S)fl, except that the aaa witt Ue

coded NRZ-L. The following are the configurations in which the EGSE and thl simulators will be used
at various locations. The SC contractor shall enable the integration of the S)fi with the SC through the
operational modes described in Sections 3,5.3.1-3.5.3.4. The SC contractor shall provide the SC
simulator to the SXI instrument oontractor for the configurations described in Sections 3.5.3.1 and
3.5.3.2.

Interface defined in Section 3.5.3

SXA4DL
XmitD,zra,

Figure 3-21: Test Equipment Electrical Interface

1681.48 65MIIa
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3.5.3.I ELECTRICAL GROI,'ND SYSTEM IEST

In this configuration, shown in Figure 3-22,the S)O simulatsr is used to test the EGSE. The EGSE
receives the data either directly from the S)O simulator or through a SC simulator, which can be a part of
the EGSE, developed to convert the SK into the form that would be received by the SC telemetry.

Figure 3-22: Schematic ofthe GSE Configuration for S)USC Interface Checkout

3.5.3.2 INSTRTJMENT INTEGRATION AhID TEST

In this configuration, shown in Figure 3-23,the S)(I simulator is replaced with the actual SXI instnrment.

Figure 3-23: Schematic of the GSE Configuration for the SX Instnrment-level Test

OMMANDS

SXI EGSE
ARCHIVE

SH ORT
TERM
DATA

N,E CO N,DER

SXI EGSE
ABCITIV

40



s-415-25

3.5.3.3 SPACECRAFT IN]SGRATION AND TEST

In this configuration, shown in Figure 3-24,the SX instrument is integrated with the SC.
t

@

s/c
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MDI

cM DSt,
DA?A
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sHon T
TEN,M
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@

Figure 3-24: Schematic of the GSE Configuration for S)il Integration with S/C

3.5.3.4 OPERATIONAL CONFIGI.'RATION .

Figure 3-25 shows the interface between the S)fl EGSE, the SC, SOCC, NOAA/SEC when the S)O
operates on-orbit.

CDA

socc

Figure 3-25: Schematic of On-Orbit S)(I Operations
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4. GLOSSARY

See Figures 3-l and 4-1, respectively, for launch (stowed) configuration and on-orbit (deployed) i
configuration ofthe GOES-M SC. Figure 3-2 shows the South Panel ofthe SC. Figure 4-2 details how
the S)(I is stowed during launch in thJsouth panel cavity of the GOES-M SC. Figure 4-3 shows the
deployment sequence of the Solar Anay assembly (which includes the S)fl) on orbit.

SXI - Unless specifically stated otherwise (e.g., "SXI Telescope" or "Electronics Box"), "SXI" in this
document refers to, and all requirements in this document applies to, all parts of the SXI system
(including electronics boxes, hamesses, optical bench, mounting bracket, High Volage Power Supply
(HVPS), built-in High Accuracy Sun Sensor (HASS), Multi-layer Insulators (tvILD for the SXI
Telescope and electronics boxes, etc.). See Figure 3-5 forthe S)O system mounted on GOES-M SC
Solar Aray Yoke. Figure 3-3 shows the SXI Telescope, XRS, and SASs mounted on XRP.

$ilTelbstopt- $(TElescope iniludCi allFartioffta Sxfmat are mountCdon thCGOES:ii,iRIv[f
including mounting brackel optical bench, built-in HASS, ffVPS, MLI, etc. The details of the SXI
Telescope are shown in Figure l-1.

Electronics Box - GOE$-WS)fl Electronics Boxes include the SXI Power Electronics Box, the SXI Daa
Electonics Box, and the HASS Electonics Box. This may not necessarily be true for the new design.
Figure 4-4 shows the GOES-tWS)fl Electronics Boxes in detail.

Spacecraft Attitudes - In the on-orbit mode, the spacecraft's earth panel points towards the earth and the
solar array points in a direction opposite the orbit normal. The SC roll, pitch, and yaw motions are
defined as the rotations about the SC body-attached X, Y, and Z axes, respectively.
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Appendix B
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Table B-l SXI Analog Telemetry

l5
l6

V Power Supply V
+20 V Power SupplY Voltage

Table B-2 S)fi Discrete (Type A) Telemetry

Table B-3 S)O Temperature Telemetry

TBD
TBD
TBD
TBD

60
60
60

Temperature
Temperature
Temperature

Table B-5 command signals Required for S)o Implementation*
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This element includes those efforts required for the monitoring control, administration, and direction
of the SXI Project. It has programmatic authority over, and responsibility for, all of the other WBS
elements listed here or as may be assigned hereafter to this prograln.

1.1. PROJECT MAIIAGEMENT OFFICE
This element includes those efforts required for the management of the SXI Project. This
includes the office of the SXI Project Manager, and consists of the Project Manager and

.*..-*-his/herstaf'"T'he.-FrqiectManagerisreronsible'forthelcadershiparrd
the GOES-N, O,P, Q Program.

This element includes those efforts needed to review and approve all Project Management
deliverable/non-deliverable plans and documentation

I.2. RESOURCE MAIIAGEMENT I

This element includes all effort required to establish, implement, and maintain a
comprehensive resource management system for planning, authorizing, and controlling the
total resources effort for each task and for providing timely and adequate visibility into
manpower, cost, and schedule status of the conhact. Included in this element are: life cycle
and cost analysis, development of budgets, firnding plans, work authorization documents,
administration of managernent resewe, and status reporting.

This element includes the efforts necessary to establish facilities required for development
and testing such as: clean rooms, thermal vacuum chambers, thermal cycle chambers,
vibration facilities, and instrument storage facilities.

This element includes those efforts required for the management, administration, contol,
and maintenance of the SXI project integrated scheduling system.

This element also includes those efforts for monitoring and control of the S)fl prime
confract with the Government to ensure compliance with all contactual requirements. This
includes all firnctional and adminisfrative support of the contactual interfaces with the
Govemment and with other segments of the contractods organization. In addition, this
element includes those efforts required for the monitoring, control, execution, and
administration of all SXI project subcontracts.

This element includes those efforts needed to develop all Resource Management
deliverable/non-deliverable plans and reports.

This element includes all travel expenses (air fare, car rental, living expenses, etc.)
associated with the SXI Project.
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1.3. CoNFIGUR.4TIONAT\DTNFORMATION MANAGEMENT
This element includes those efforts required for the Configuration Contol and management
functions for the entire SXI project as documented in a Configuration Management
Requirements. This includes Configuration Contol Board meetings and the management,
administation, confrol, and maintenance of the Configuration Contol Program. This
includes the responsibility for the contol, management, processing, and facking of all
requests for waivers, deviations, and Engineering Change Proposals.

This element also includes those efforts required for the managemen! confiol, coordination,
and-distibution.of all docurnentationrequired.to.fulfiltthe contractual -requirementsof tbe-*,
SXI Contact Data Requirements List (CDRL) and other documentation imposed by SXI
project requirements.

This element includes those efforts needed to develop all Documentation Management
deliverable/non-deliverable plans.

I.4. PROGRAM REVIEWS
This element includes those efforts necessary for preparation" conduct, and documentation
of program reviews, audits, and meetings. This element includes those efforts needed to
develop all program reviews deliverable/non-deliverable documentation.

1.5. SPECIALENGINEERING/ANALYSIS
This element includes tasls relating to the development, implementation, and operation of
the SXI instruments, and ground systems as required and authorized by the govemment.
This element includes those efforts needed to develop all Special Engineering/Analysis
deliverable/non-deliverable documentation.
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2. SYSTEMS ENGINEERING

This element includes those efforts required for directing, speciffing, and overseeing the design and

technical development of the SXI insfiument and the required gfound systems to ensure compliance

with the Requirements Document, $415-17 and the Interface Requirements Document, gl5-18.

It addresses the design ofthe integrated system and the contol and planning ofthe associated

technical effort. These efforts include requirements analysis, risk management, derrelopment of the

SXI Design Specification derived from the NASA requipements, generation of the instument

design, the ground system desigt, launch suppoq and the development and planning of the

q9,r,r,ryon-e4,-1n$g1g!1,-q9 Tlgsalgg ty-t!:.r 9-rl p:gffT.: -ntit-eJyent 
also includes those

;trorts ;qutu;fin ttre support anii ltfiei:atiijiiof,dodimdhtdlidifand Fviews':

2.I. SYSTEMS MANAGEMENT AAID ENGINEERING

This element includes those efforts required for providing technical direction" oversight, and

technical resources allocation for the total SXI project, including the instnrment design,

development, manufactrue, and gtound system design. Systems Engineering management

includes the project Systems Engineering Manager and hiVher staff. This element also

includes the effort required to perform dl SXI system sh.rdies, trades, and risk assessments

necessary to develop a cost effective design for the S)fl instrument. This element includes

those efforts needed to review and approve all Systems Engineering deliverable/non-

deliverable plans, analyses, and documentation

This element also includes those efforts required for the firnctional desigr and development

of the instrument. It addresses the total instrument design including performance margins

and design approaches to assure achievement of the requires instrument life, instrument

operational riiluirements, design integrity, subsystem and system compatibility, reliability and

maintainability, producibility, safety, sr:rvivability, tnfning, and testability. This element also.

oversees all of the work associated with the development of the spacecraft interfaces,

electrical and mechanical ground support equipment and simulators' ln addition, this

element includes those efforts needed to develop and maintain software standards and

procedures. It also includes all desigrr audits associated with the instrument. This element

also includes those efforts needed to develop all instrument system engineering

deliverable/non-deliverable documentation.

2.2. SPACECRAFT INTERFACE AI\D ACCOMMODATION

This element includes the systems analysis and engineering required to establistr and

generate Interface Control Documents (ICDs) for the Solar X-raylmager and the ground

iupport equipment. This element also includes the coordination effort required by the

instrument contractor to receive ICD concurrence from GSFC and the spacecraft

conftactor.

This element includes those efforts required for system engineering of the SXI instrument

interface with the SOCC, SEC and spacecraft ground system. This includes the generation

of ICDs for interfaces to the ground system as driven by the SXI instrument design. This

encompasses any changes to ground system interfaces with intermediate and radio

frequency equipment, command encryption equipment, instrument simulators, or other

elements of the instrument support ground system. This element also includes the
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coordination effort required by the instrument contractor to receive trCD concurrence from
GSFC and NOAA.
This element includes those efforts needed to develop and maintain all lnterface Definition.
verification and contol deliverable/non-deriverable documentation.

2.3. SyqTEM ANALYSTS AND ALLOCATTONS 
,

This element includes those efforts required for the system engineering, analysis, and
simulations efforts required for the development of the top level SXI instruments
specifications and the verification of performance requirements allocated to the spacecraft
u:.! Flggfg9 s-v-!1-e*:.11-inglu{et$q dev-elo.ps}ent*q0fusn-f,-q-le-u--ofrhe.sxt insmrmmt--:*
of;dritioniConitiiiii anti uie funcilG;tii-and on-ortit mission analyses. It involves the
analysis required to confirm ttre integnty of the SXI instrument design to ensure the
performance requirements of the applicable specifications will be met over the instrument
operational desigr life. It also includes the analysis required to veriff that the instnrment is
compatible with the spacecraft and that instument performance specifications can be
achieved by interface design. It firther involves the systems analysis and engineering
required to develop and maintain the SXI lnsbmment Desigr Specification and the Ground
System Specifications.

This element also includes the effort required to establish, maintaiq and control budgets for
all relevant SXI instrument resources. This element includes, but shall not necessari-iy be
limited to, mass properties, power, RF linl$, alignmen! pointing, contamination and on-board
processor resources (e.g. memory, throughput, etc.).

This element includes those efforts needed to develop and maintain all requirements
Analyses and Allocations deliverabldnon-deliverable documentation.

2.4. CONTAMINATION CONTROL AND AI\ALYSIS
This element includes those efforts required to provide all necessary subsystem
management and engineering functions to desigrl model, test and atnlyzethe sXI
Contamination Conhol Subsystem. This Subsystem is the process of defining the methods
and procedures to be followed to achieve adequate cleanliness and Contamination Control
for the instnrment with respect to the instrument performance requirements. This element
includes the efforts required for subsystem design, analysis reviews and audits. In addition,
this element includes those efforts needed to develop all Contamination Contol Subsystem
design and analysis deliverableVnon-deliverables.

This element includes those efforts required to assure that appropriate contamination contol
is maintained through all phases of integration and test of the SXI.

This element includes those efforts required all cleaning that is required to maintain
contamination at defined levels and shall support periodic reporting of contamination
activities against the approved Contamination Contol Plan as detailed in the CDRL #U07.

2.5. PERFORMANCEVERIFICATION
This element includes those efforts required to develop all necessary plans and perform
necessary analyses to verify that the SXI instrument meets all requtements. This includes
those efforts needed to plan, develop, review, approve, and maintain a verification test plan.
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In addition, it includes the systems ovenight and concurrence for developing the test
procedures and analyzing results for the cqnponents, subsystems, spacecraft, ground
system, and on-orbit tests. This element includes those efforts required for Design and
Performance Verification reviews. audits. and deliverable/non-deliverable documentation
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3. MISSION ASSURAilCE
This element includes those efforts required to develop and implement performance assurance

requirements and the SXI Performance Assurance progfilm, and ensure that the SXI is developed,
designed, manufactured, and tested in accordance with required performance as$fance
requirements and plans. This element also includes those efforts required in the support and
generation of documentation and reviews.

3.1. MANAGEMENT I

This,ele-m.€nt rneludes. the e.ffo-rt required.to" provide all necessary-management fiurctions to*
support all efforts associated with performance assurance activities associated with SXI
This element includes those efforts needed to review and approve all Performance
Assurance procedures, deliverables, and non-deliverables.

3.2. INSTRUMENT PERFORMANCEASSURANCE
This elemeri includes those efforts required for functional Performance Engineering and
inspection activitiep necessary. These efforts include the development, implementatior5 and
maintenance of a program for parts, processes and materials, reliability, quality assurance,

safety, and software assurance. This element includes those efforts needed to develop and
maintain all kstument Performance Assurance implementation procedures, deliverables,
and non-deliverables.

3.3. GROUND SYSTEMS PERFORMAIICE ASSURANCE
This elemers includes those efforts required for the functional Performance Assurance
engineering and inspection activities necessary. These efforts include the development,
implementation, and maintenance of a program for quality arisurance, safety, and reliability.
This element includes those efforts needed to develop and maintain all Ground Systan
Performance Assurance implementation procedures, deliverables, and non-deliverables.
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4. GROUND SYSTEMS
This element includes those efforts required to provide all necessary subsystem management and
engineering frrnctions to design, fabricate, assemble, test and analpe all ttre SXI CrogiO Suppon
Equipment. This includes the effort to design, develop, verify, uaiid"t", test, confrol the
configuration, assure ttre qualrty and maintain all aspects of the ground test software. This element
includes development of the ground support equipment (GSE). This element includes the efforts
required for subsystem design and analysis reviews and pudits. In addition, this element includes
those efforts needed to develop all Ground Support Equiiment Subsystem design and analysis
{9!iy9pb!ev9,on-{q-l-iy-e-,r_able-s'"JJus,_elpmentinpludENeAA
spacecraft, and instrument ground systems equipment and related engineering and management.

4.I. INSTRUMENT GROUND SUPPORT EQUIPMENT
This element includes those efforts required to provide all necessary subsystem
management and engineering functions to design and analyze all the S)( Electrical Ground
Support Equipment. This includes ground test sdftware. This element includes development
of the electrical-ground support equipment (GSE). This element includes the efforts required
for subsystem design and analysis reviews and audits. This element includes the
development and presentation of hardware and software training courses on ground suppon
equipment. ln addition, this element includes those efforts needed to develop att Crouna
Support Equipment Subsystem design, analysis, and taining deliverableVnon-deliverables
documentation.

This element does not include GSE used to test individual subsystems. If the GSE used to
test individual subsystems is needed at the system level, the particular GSE will be provided
by the subsystem and the cost for providing it should be at each subsystem WBS item to
avoid costing them twice.

4.2. SIMULATORS
This element includes those efforts required to provide all necessary subsystem
management and engineering firnctions to design, develop, implement and analyze an SXI
software Simulator and a spacecraft softrrare simulator. It aGo includes all oithe
hardware necessary to run the software. The simulators will be used to test the SXI and
the S/C electrical ground support equipment prior to system integration, spacecraft testing,
support integration and compatibility activities with NOAA SOCC, NOAA SEC and
Wallops CDA ground system, provide spacecraft operator training, taining for lawrch
operatiory' *q spacecraft revision testing. This element includes the development and
presentation of hardware and software training courses on the instrument simulators. This
element includes the eflorts required for subsystem design and analysis reviews and audits.
ln addition, this element includes those efforts needed to develop all SXI simulator design,
analysis and taining deliverableVnon-deliverables.

4.3. EGSE INTERT'ACE DEFINITION
This element includes those efforts required to provide all necessary subsystem
management and engineering firnctions to design and analyze alt the SXI Elecfrical Ground
Support Equipment interface with the spacecraft ground equipment, NOAA socc,
Wallops CDA and Space Environment Center (SEC). This includes ground test software.
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This element includes the efforts required for subsystem design and analysis reviews and
audits. In addition, this element includes those efforts needed to develop all Ground Support
Equipment Subsystem design and analysis deliverables/non-deliverables.

4.4, COMPATIBILITY VERIFICATION
This element contains all implementation, integration, verificatio4 and test activities related
to all electrical ground systems hardware and software. This element includes those efforts
needed to develop all Integration Verification and Test procedwes, deliverables, and non-
deliverables related to electical ground systems compatibility with ttrs spacecraft GSE,
SOCC, CDA and SEC,

4.5. FLIGHT SOF"TWARE DEVELOPMENT SYSTEM
This element contains the desigr, development implementation and maintenance of the SXI
Fligbt Software Development System. It is planned that this will b€ largely based on COTS
hardware and software

4.6. MECHANICAL GROUND SUPPORT EQUIPMENT
This element contains the design, development implementation and maintenance of the SXI
Mechanical Ground Support Equipment (MGSE). The MGSE includes but is not limited to
Lifting Fixtwes, Shpping & Storage Containers, Drill Templates, Assembly Jigs, and Purge
Equipment.
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5.I. INSTRUMENT DESIGN AND ANALYS$
This element includes the efort required to provide all management functions necessary to
support efforts associated with the subsystem development, design and analysis activities
for SXI stmctural model (SM) and mass model (IvftD. In addition, this eletnelrt includes
those efforts needed to review and approve all spbsystem design and analysis
deliverables/non-deliverables.

Ttiis;i6ment inalnd;ftlie ;tr6rt reAiria{ id fririiiliAfned;ipry personfti, faCitilGJ,---
services, and materials to support subsystem development, design and analysis for the SXI
structural model and mass model.

The stuctural model is desigrred and built only for the SXI Telescope and is used to veriff
the telescope structural design and to determine the loads that the key subasserhblies will
see during the vibration testing. The design of the stnrctural elements of the SM are nearly
idemical to those of the engineering and flight models. The intent is that the SM desigr is as
close to the final desigr as possible and the engineering and flight stmctre designs will be
updates that are modified only as necessary to incorporate changes found to be necessary
after the SM is built.

5.1.1. Objective Group
This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the SXI
Objective Group. The Objective Group consists of all the parts of the telescope that
are mounted on the front end of the metering tube. lt includes the X-Ray Mirror,
High Accuracy Sun Sensor (HASS), aliveness source, enmnce frlter, and
structural elements. The SM will use a simplified mass model of the HASS and
aliveness source, and will contain a SM Minor that has not been figured and
polished. The MM will be further simplified so that the objective group has fewer
parts but will have the correct total mass and 

1ret 
shape.

5.1.2. Focal Plane Group
This element includes those efforts required to provide all necessary subsystem
management and engineering fi.rnctions to develop, design and analyze the SXI
Focal Plane Group. The Focal Plane Group consists of all the parts of the telescope
that are mounted m the rear end of the metering tube. It includes the CCD
Camera, filter wheel, Filters, Shutter, and stnrctural elements. The SM will use a
simplified mass model of the CCD Camera, filter wheel, and shutter. The SM will
not contain any filters. The MM will be firther simplified so that the focal plane
group has fewer parts but will have the correct total mass and net shape.

5.1.3. Metering Tube Group
This element includes those efforts required to provide all necessary subsystem
management and engineering firnctions to develop, desigtr and analyze the SXI
Metering Tube Group. The Metering Tube Group consists of the metering tube, the
telescope mount, and the rings and brackets that are attached to the metering tube.
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The Metering Jube is the heart of the telescope sfructure and *re sM Metering
Tube Group will be as close as possible to the final flight desigr. The MM may be
fi.rther simplified so that the focal plane group has fewer parts but will have the
correct total mass and net shape.

5.114. Thermal Subsystem

None planned for the SM or MM.

5.1.5. Data Electronics Mass Simulator
.Jb,s-e-l-emp.nj,inglud-g$-th-pse.efods-r-equir-ed.to.provide,allnecessar
management and engineering functions to develop, design and analyze the Data
Electronics Mass simulator. The Data Electronics Mass simulator is part of the
MM only (not used on the sM). It is a box of the same shape and mass as the data
electronics box but it is not functional. It does contain correct connectors at the
correct locations.

5.1.6. {ower Electronics Mass Simulator
This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, desigr and analyze the power
Electonics Mass Simulator. The Power Electonics Mass simulator is part of the
MM only (not used on the SI\4). It is a box of the same shape and mass as the data
electronics box but it is not firnctional. It does contain correct connectors at the
correct locations.

5.1.7. Cables Mass Simulator
This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the cables
Mass simulator. The cables Mass simulator is part of the MM only (not used on
the SM). It is a non-fi.rnctional cable set with the correct mass and connectors. The
bundle diarrpter and flexibility will approximate the flight cables so that the cable
mass simulator can be used to veriff the cable routing

5.1.8. HASS Electronics Mass Simulator
This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the FIASS
Electronics Mass Simulator. The HASS Elecronics Mass Simulator is part of the
MM only (not used on the SM).

5.1.9. SXI Instrument
This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the parts of
SXI design that cannot be allocated to a subsystem. This element includes the SXI
telescope top assembly and the sXI instrument top assembly. other elements of the
instrument design and analysis that are not part of a specific subsystem and are not
part of the systems engineering task are included here.

l0
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5.2. STRUCTURAL MODEL FABRTCATION, TESTING AI\D ASSEMBLY
This element includes the efforts required to fumish all the necessary personnel, facilities,
services, and materials to support subsystem fabricatiorU assembly, and test efforts for the
SXI Sfructural Model.

This element includes the efforts required to provide all management firnctions necessary to
support efforts associated with the subsystem fabrication, assembly, and test activities for
the SXI stuctural modil. ln addition, this element includes those efforts needed to review
and approve all subsystem fabrication, assembly, test, and hardware procedures and

5.2.f . Objective Group
This element includes those efforts required to provide all necessary subsystem
management, engineering functions, and procurements to fabricate, assemble, and
test the SM SXI Objective Group. 

,

5.2.2. Focal Plane Group
This element includes those efforts required to provide all necessary subsystem
management, engineering functions, and procurements to fabricate, assemble, and
test the SM SXI Focal Plane Group.

5.2.3. Metering Tube Group
This elernent includes those efforts required to provide all necessary subsystem
management, engineering frrnctions, and procurements to fabricate, assemble, and
test the SM SXI Metering Tube Group.

5.3. STRUCTURAL MODEL INTEGRATION AI\D TEST
This element includes those efforts required for the technical direction, administation, md
control of the SXI SM integration and test program. This element shall also include the
development of all procedures and reports related to integration and test. ln addition, this
element includes those efforts reeded to prepare, review and approve all Integration and
Test procedures, deliverables/non-deliverables.

This element includes those efforts required for the desigtr, development, preparation, .

implementation, execution, and documentation of the SXI SM integration and test. ln
addition, this element includes the assembly and integration of all instrument components
into the complete SM. This element also includes those efforts required in the support and
generation of documentation and reviews.

5.3.1. SM Instrument Integration And Checkout
This element includes the effort to provide all resources necessary to perform the,
mechanical integration of the SXI SM instrument. This effort shall include all tasks
involving mounting, alignment and support. This element includes the effort to
accommodate the SXI procedures. ln addition, this element includes those efforts
needed to develop all lnstrument Integration and Checkout procedures and
deliverables/non-deliverables.

ll


